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Boeing Bomarc Interceptor Missile 



...reveals the acknowledged superiority of KAYLOCK® 

All-metal self-locking nuts 



Lightest weight 
Full strength 

Internal or external wrenching 
Lowest height 
Infinite reuseability 
Most constant locking torque 
Extra high temperature 
(in corrosion resistant steel) 


» This One Kay lock Hex Nut meets 
the requirements of the New 
National Aircraft Standards: 
NAS 679 Low Height Nut, NAS 

1021 Regular Height Nut, NAS 

1022 Shear Nut; also approved 
for all three Air Force-Navy 
Standards: AN363 High Tem- 
perature Nut, AN 364 Shear Nut, 
AN 365 Standard Hex Nut. 


SPAWNING 

GROUND 

By the time you read this message, the large rocket 
motor case shown here— white-hot from heat treating- 
will be standing ready, loaded with solid propellant, 
poised to rush a guided missile skyward. 

Once it has been triggered into action, this rocket will 
generate 3500° F. heat — be called upon to withstand 
pressures of 1200 pounds per square inch — and the 
thrust from its nozzle will be equal to the power of 50 
Diesel locomotives acting in unison. 

Spawning such rockets calls for some real engineering 
—of a type not surpassed anywhere outside of Goodyear 
Aircraft Corporation. 

Two interesting facts bear this out : 

(1) Goodyear Aircraft has produced more large-size 
rocket cases than any other manufacturer — possibly 
more than all combined. 

(2) Goodyear Aircraft maintains one of the largest 
facilities available in this country for this exacting pro- 
duction. And these facilities are currently completing a 
huge expansion. 

Fact is, Goodyear Aircraft developed the basic design 
concept which made these large lightweight rockets 
possible— engineering which slashed the weight of the 
cases up to 50%. 



They're c/oing 6/g things at '• 


Pioneer skills, vast and varied experience, complete 
facilities and ready availability make Goodyear Aircraft 
the surest thing in rockets. Write: Goodyear Aircraft 
Corporation, Dept. 931AE, Akron 15, Ohio. 


good/year 

AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizonr. 


Rewarding Careers for Engineers 





what is the life expectancy 

of a lord vibration mounting? 



five-year service results in little change in isolation 




THIS CAST NOZZLE RING FOR REACTION MOTORS will help power a rocket 
into outer space. With the successful production of this casting, 
Lebanon Steel Foundry stands at the very frontier of its industry. 
What significance does this have for you? Simply this . . . 

If your project utilizes cast steel in any form, you will gain by 
contacting Lebanon Steel Foundry during its initial design 
phase. Our superior knowledge and experience is available to 
you at the time when they can most effectively produce 
quality improvements and cost savings. 

The most difficult casting requirements— close tolerances, 
smooth surfaces, dimensional accuracy, intricate metal sections 
and internal integrity— are being met daily at Lebanon, and 
this vast fund of foundry know-how is available to you. 

Send us your blueprints. Our foundry engineers welcome the 
op portu nity to share their experience with you. 

Write for Lebanon’s Design File “F” 

LEBANON STEEL FOUNDRY 
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proven-in-service reputation. 

Today, Rockbestos can look back on 39 yeors of developing and 

Rockbestos has continually produced high temperoture wire which 
meets the exacting standards of modern airplanes . . . both militory 
and commercial. 

Rockbestos wifi continue to develop wires to meet the aircraft in* 


ROCKBESTOS PRODUCTS CORPORATION 


(Continued from page 5) 

lime 17-20— Eighth All Women's Interna- 
tional Air Race. McAllen, Tex. -Cuba. For 
details, write: Miss Irma Price, Entry 
Chief. 242 W. Sth St.. Miami, Fla. 

June 17-20-National Summer Meeting. In- 
stitute of the Aeronautical Sciences. Bilt- 
morc Hotel, Los Angeles, Calif. 

June 22-23— Golden Anniversary of the Air 
Force. New England observance, L. G. 
Hanscom Field, Bedford, Mass. 

June 23-25— 29th Annual Meeting, Aviation 
Distributors fir Manufacturers Assn., The 
Broadmoor, Colorado Springs, Colo. 

June 24— Soviet National Aviation Day. 
Moscow. 

June 24-28— American Institute of Electrical 
Engineers, summer general meeting, 
Sheraton Mt. Royal Hotel, Montreal, 
Canada. 

June 27-29— 13th Annual Meeting. Institute 
of Navigation. Shcraton-Park Hotel, 
Washington. D. C. 

July 2-11— 24th National Soaring Contest. 
Harris Hill, Elmira, N. Y. 

July 6-10— Eleventh All- Women Transconti- 
nental Air Race, from San Mateo County 
Airport, Carlos, Calif., to North Philadel- 
phia Airport. Pa. 

July 12-13— British Lockheed International 
Aerobatic Competition, the National Air- 
Races (third round) and the King's Cup 
Air Race. Coventry Civil Aerodrome, 
Baginton. England. 

July 28— 'lliird Annual Javcce Air Fair, 
sponsored by Aviation Committee, Port- 
land (Oregon) and Junior Chamber of 
Commerce. Portland International Air- 

Jnly 31 -Aug. 4— Eleventh Annual National 
Convention. Air Force Assn., and Air- 
power Panorama. Sheraton-Park and 
Shorcham Hotels, Washington. D. C. 

Aug. 6-10— National Aviation Meeting In- 
stitute of Aeronautical Sciences. U.S. 
Grant Hotel, San Diego, Calif. 

Aug. 10-11— Midget Airplane Races. Osh- 
kosh. Wise. 

Aug. 20-22— Bcndis-Scintilla International 
Ignition Conference annual meeting. 
Sidney. N. Y. 

Ang. 20-23— Western Electronic Show &• 
Convention. Cow Palace. San Francisco. 

Aug. 26-28— Gas Dynamics Symposium. 
Transport Properties in Gases at High 
Temperatures and Pressures, Techno- 
logical Institute. Northwestern Univer- 
sity, Evanston. 111. 

Aug. 31-Sept. 1-Midget Airplane Races, 
Ft. Wayne, Ind. 

Sept. 1-15-Sixth International Aeronautical 
Conference, Royal Aeronautical Society 
and Institute of the Aeronautical Sciences, 
Enlkstone and London, England. 

Sept. 2-8-1957 Flying Display. Society of 
British Aircraft Constructors. Famlior- 
ougli. England. 

Sept. 3-14— Xlth General Assembly. Inter- 
national Union of Geodesy and Geo- 
physics, in conjunction with Interna- 
tional Geophysical Year. University of 
Toronto. Canada. 

.Sept. 13—' Third Pacific Area National Meet- 
ing, American Society for Testing Mate- 
rials, Sheraton Palace Hotel. San Fran- 
cisco. Calif. 
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“follow through” 



uring more than ten years of pioneering 
the use of structural adhesives and 
laminating materials, Narmco has found 
that the airframe and missile 
manufacturer requires much more 
than the simple delivery of 
materials to his receiving department. 
He expects more . . . and rightly so! 
In today’s complex business of producing 
supersonic aircraft and missiles, 
close supplier-user cooperation is essential. 
That’s why Narmco has developed, 
and continues to emphasize as 
a policy, the use of “control” 
records for every customer ... no 
• matter how large or small. 

. -»*■ Although Narmco inspects and tests 
products 100% .. . with over 27 separate 
checkpoints established in the production lines 
for performing precise, in-process and final 
control tests . . . Narmco goes even farther in its efforts to 
provide the ultimate in “down to earth” quality 
assurance to its customers. Generous physical samples of all 
Narmco production . . . structural adhesives . . . laminating 
materials . . . coating solutions and coated materials . . . and putties and 
resins are randomly selected during production and retained 
a minimum of 90 days after every shipment. 


This makes it possible to provide the customer sample 
characteristics data on the specific material he received. This procedure 
affords the manufacturer an important “follow through” service 
in analyzing his own handling, storage, and use of the product and 
has frequently resulted in direct savings in manhours and 
materials when solving “stubborn” production control problems. 

This unusual customer service “plus” is another important element in Narmco’s 
assistance to the manufacturer . . . another reason why more and 
more Narmco products are being used in the airframe and missile industry . . . 
doing jobs every day that metals alone can’t do! 


Normco technical field representatives 
throughout the United States and Canada can 
assist in solving your structural design prob- 
lems quickly, efficiently and economically. For 
immediate assistance, write, wire or phone . . . 



NARMCO RESINS S COATINGS CO. Dept. 19 600 Victoria Street, Costa Mesa, California 

IOS ANGELES • SEATTLE • FORT WORTH • DAYTON • TULSA • PHILADELPHIA • TORONTO 


rocket power 

from reasoning power 


A reasoning mind— man has always found 
this his most useful weapon when venturing 
into unknown fields. Today’s frontier — one 
of the greatest unknowns ever faced by man 
—lies in outer space. 

RMI, America’s first rocket family, is 
uniquely qualified to help our country con- 
quer the new frontier. For this project will 
require more powerful and more efficient 
rocket propulsion systems than any yet de- 
signed. And RMI’s experience in the rocket 
power field extends back over 15 years . . . 
years in which RMI scientists and engineers 
pooled their reasoning power and knowledge 


to develop entirely new methods of propul- 
sion and to produce rocket powerplants for 
dozens of military vehicles. 

With this backlog of experience — and with 
an increasing staff of imaginative, reasoning 
engineers— RMI continues to blaze trails in 
many fields of rocket power: supersonic 
manned aircraft . . . versatile helicopters . . . 
catapults and test sleds . . . and missiles for 
defense and space exploration. 

Engineers, Scientists— Perhaps you, too, 
can work with America’s first rocket family. 
You’ll find the problems challenging, the 
rewards great. 



for Prog ress 

REACTION 
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An entirely new forging process for 
Titanium has been developed by CSI, 
Canada's foremost forging and casting 
company, specialists in blades, buckets 
and forged components for jet engines. 
The new process enables CSI to produce 
Titanium parts of the highest standards at 
the lotvest prices in the world. 

Here are some of the characteristics of 
Titanium forged by this new process: 

• Precision tolerances. 

• Complete freedom from surface embrit- 
tlement due to gascouscontamination. 

• Excellent surface finish. 


polishing only. 

• Consistent quality maintained. 
Besides taking the lead in Titanium, CSI 
are also highly skilled and experienced in 
the production of high temperature alloy 
forgings and in forgings or castings of 
aluminum and magnesium. 


CANADIAN STEEL IMPROVEMENT LIMITED 

HORNER AND SECOND AVENUES, TORONTO 14. ONTARIO 

C. F. RUSSELL COMPANY INC. 


Bay Shore, New York 
Tel: Bay Shore 7-2623 
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IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATION -IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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Growth — in total sales, for example — tells the 
Temco success story. 

During Temco's past decade of planned progress, 
sales have steadily increased from $5Vi million in 
1946 to a new high of over S90 million in 1956! 
At year's end, business backlog had almost doubled 
during 1956 to represent a net new business volume 
of SI 74 million for the year. 

And the future looks even brighter . . . thanks to 
Temco’s greatly expanded activities in research and 
development of jet aircraft, missiles and weapons 
systems. 



AIRCRAFT CORPORATION . Dallas, Texas 


T emco’s steady growth in sales reflects customer con- 
fidence in the skills, initiative and engineering capa- 
bilities of a sound organization. The experienced 
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DEPENDABILITY 



AMERICAN AIRLINES AIRFREIGHT 

— flies more freight than any other airline in the world 


with the greatest dependability in airfreight, American 
serves aviation executives better than any other airline! 


Specify American Airlines Airfreight— the carrier that offers the best assurance of expert handling and 
on-time deliveries. American offers this greater dependability because American leads all other airlines 
in experience, capacity, coverage of key cities and frequency of schedules. 



Based on proven 
Simulator experience 

H 

SWISSAIR 

SELECTS the DC S 

JET 

SIMULATOR 

by Curtiss-Wright 



SWISSAIR, the airline of Switzerland that “com- 
bines the proverbial precision of the Swiss watch 
with the traditional hospitality of the Swiss hotels,” 
has selected the Douglas DC-8 Electronic Simu- 
lator built by Curtiss-Wright for training its future 
jet crews. 

SWISSAIR, veteran in Simulator training, se- 
lected the DC-8 equipment by Curtiss-Wright on 
the basis of its proven experience with Simulators 
. for reciprocating engine aircraft types, also built 
by Curtiss-Wright. 

Pioneer of flight simulation in 1948, Curtiss- 
Wright has a total of 27 types of Simulators 
in service or in production. This unparalleled 
experience in Simulators for every type of 
aircraft is reflected in the superior fidelity, 
performance and dependability of Jet Simu- 
lators built by Curtiss-Wright. The cost re- 
ductions and increased crew efficiencies 
resulting from the use of Simulators built by 
Curtiss-Wright are documented fact. 



AIIDTICO li/DIPUT nruun training equipment licensed under basic 
bUKIIoO'WKIum UlIHulL patents of R. C. DEHMEL AND CURTISS 
WRIGHT. Canadian Licensee: Canadian Aviation Electronics Ltd., Montreal— British Licensee: 
Redifon Ltd., London— French Licensee: Societe d'Electronique et d'Automatisme, Paris 



chemical milling 
saves 

on Convair’s 
w 


Producibility is excellent 

Tanks now in round-the-clock production at USCM 
are SO’ long, 12' deep and 6' wide. Any number of 
parts can be run at one time, up to tank capacity. 
A complete engineering, tooling and laboratory 
research staff is ready to help you apply chemical 
milling manufacturing methods to your design 
problems. 

Contact our Sales Department or send today for 
USCM TECHNICAL BROCHURE and full infor- 
mation about USCM’s unmatched chemical milling 
subcontracting service. 


UNITED STATES CHEMICAL MILLING CORPORATION 

1700 Rosecrans Avenue, Manhattan Beach 1, California 
Telephone: OSbome 5-1107 • TWX: Hawthorne 7232 
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for a any missile, anywhere 

...CREATIVE ENGINEERING 
BY CLEVELAND PNEUMATIC 


Out Special Products Division designs and builds launching stands, 
test towers, ground-movement vehicles, and storage devices for 
almost any size missile, anywhere. 

What do we know about ground-support devices for missiles? 

Since 1924, Cleveland Pneumatic has been developing and 
building cushioning devices. Impact absorbers . . . structural units 
. . for large and cumbersome loads. 

Our ideas on ground-support vehicles and structures for missiles 
are firmly based on 33 years of experience. 

May we call on you soon to discuss your missile and its ground- 
support requirements? 



cim/urn mmm\ 

TOOL COMPANY • SPECIAL PRODUCTS DIVISIONAL 




TINY TOWN OR MIGHTY METROPOLIS Esso is there . . . 
at 600 airports from Maine to Texas! Leave it to those Esso Aviation 
Dealers ... to give your plane the knowing kind of service it needs to keep 
you right on schedule. With an Esso Aviation Credit Card (they’re easy 
to apply for) , you can charge almost anything-including gasoline, oil and 
lubrication (you can’t beat those Esso Aviation products) and even tire 
and battery service, landing fees, overnight in-transit storage and minor 
emergency repairs. How’s that for a good deal? 
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free TO pilots ! For your free Esso 
» Flight Calculator, handy guide in 
jjp figuring True Course, Drift Angle 
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COVER: First photographs of the Boeing Bomarc IM-99 interceptor missile 
reveal the ramjet powered vehicle has all movable wing and tail surface tips 
for control. Liquid propellant rocket motor boosts Bomarc off vertical launcher 
and accelerates it to speeds high enough for two Marquardt ramjets to take 
over as powerplants. Other pictures on pages 38-39. 

Picture Credits: 

33, 53-Wide World; 38-39-Howard Levy. 
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Rigidity! At equal weight, magnesium is 18 times stiffer than steel 


Magnesium’s unique combination of strength and light 
weight gives it some outstanding abilities as a structural 
metal. Take rigidity, for example. A magnesium bar has 
22% the stiffness of a steel bar of the same dimensions. 

But stiffness increases as the cube of section thickness. So, if 
thickness of the magnesium is increased to twice that of the 
steel, the magnesium bar will be over 70% more rigid— yet 
weigh only half as much. And if thickness is further increased 
until the bars are of equal weight, the magnesium bar will be 
1878%— or over 18 times-more rigid! 


Similarly, a magnesium bar of equal rigidity to an aluminum 
bar will weigh only 75 % as much as the aluminum bar. At 
equal weight, the magnesium bar will be over twice as stiff. 


From these facts it’s easy to see that magnesium can do a 
structural job equal to or better than steel and aluminum— 
and with appreciable savings in weight— whenever it’s prac- 
tical to increase section thickness. For more information 
contact the nearest Dow sales office or write to us. the 
dow* chemical compasy. Midland, Michigan, Magnesium 


YOU CAN DEPEND ON 


EDITORIAL 


Are We Wasting Precious Airspace? 


One of the most sensitive areas covered by the final 
report of Edward P. Curtis, special aviation facilities 
planning adviser to President Eisenhower, deals with the 
use of airspace. Knowledgeable people who have been 
wrestling with the air traffic control problem during the 
past decade have been aware that there is a major prob- 
lem in allocating airspace for military and civil use. 

The airspace over this country is a precious natural 
resource that cannot be squandered by any special 
interest group the way the timber barons once stripped 
our forests or the way that some industries and com- 
munities now pollute our waters. As the Curtis report 
aptly emphasizes: 

"What we have overlooked was the possibility that 
this seemingly limitless ocean of air might be quickly 
overcrowded." 

Unilateral Military Claims 

This overcrowding of airspace is now apparent to 
all. But what is not so apparent is the extent to- which 
this overcrowding is caused, not just by increased num- 
bers of operational aircraft but also by the greedy, 
unilateral gobbling of vast airspaces by military agen- 
cies. As things now stand, there is no effective effort 
directed toward developing a common co-ordinated use 
of our airspace resources to meet adequately the needs 
of both military* and civil users. 

Part of the airspace problem is technical, caused by 
the advent of large scale military jet operations that 
require more air in which to operate safely. This phase 
will grow more acute as the airlines shift into large scale 
jet operations. But even more serious is the attitude 
of the military aviation agencies in unilaterally staking 
out their claims to large airspaces in key areas without 
any regard for the civil users of airspace. 

Aviation Week has watched this military* appetite 
for airspace grow enormously during the past decade 
and from time to time we have spoken out against the 
arrogance and disregard for the overall public good that 
has been exhibited by key military personnel handling 
these matters. In this issue on page 40 Aviation 
Week’s Transport Editor L. L. Doty* details how mili- 
tary opposition at this late date is blocking establish- 
ment of effective air traffic control in the Grand Canyon 
area where a tragic mid-air collision claimed 127 lives 
last June. 

Changing Needs 

A few weeks ago, we also detailed how the military 
RAPCOM lias created an artificial air traffic bottleneck 
in the Detroit area by considering only the military 
phase of the problem involved. 

There is no question but that the Air Force, naval 


aviation and the fast-growing aviation effort of the Army 
face new and serious problems in operating effective 
military airpower. Since the end of World War II, 
military aviation operations have changed their basic 
character in the airspace of the U. S. They have shifted 
from primarily training operations to actual combat oper- 
ations as both Strategic Air Command and Air Defense 
Command have been forced by the nature of their chang- 
ing problem to operate from combat bases on the North 
American continent. 

No one would deny the military the airspace it really 
needs to do its job effectively. But what has been so irri- 
tating to other users of the airspace has been the military 
attitude that it has top priority on all of the airspace it 
fancies; that civil airspace users have few if any legitimate 
claims to critical airspace, and that the military can 
unilaterally usurp all of the airspace it wants. 

The files of civil airways users arc thick with case 
histories of specific military appropriation of airspace 
done more in the manner of dictatorial bureaucracy than 
the democratic processes of our form of government. 
This is the type of problem that the Airspace Panel of 
the Air Co-ordinating Committee has been unable to 
handle effectively. 

Mushrooming Military Airspace 

The Curtis report points out that reserved airspace 
for military use has now reached a total of 370,000 
square miles-an increase of 228% in the last seven years. 

“We realize now,” the report states, "because of the 
manner in which this airspace has been allocated that 
in large sectors of the country a congested condition 
exists forcing serious inflexibility upon both the civil 
airways and military training operations. 

"Thus far, airspace *has been granted in a case-by-case 
basis. ... No government official with a common -interest 
in civil and military aviation lias effectively questioned 
the need for new restricted areas requested by the mili- 
tary or the patchwork growth of zig-zag airways between 
cities around such areas. Likewise, no one monitors the 
actual use of restricted airspace to confirm the military.” 

The Curtis report has courageously put the finger on 
an extremely sore and sensitive point that is blocking 
air traffic control progress. It is a problem about which 
something can be done now without requiring any new 
electronic devices or anything more complicated than 
an intelligent' human brain. 

The Curtis report recommends action on this problem 
as follows: 

"That the development of long range air space plans, 
national airspace policy and the assignment of all U. S. 
airspace be made the responsibility of the federal avia- 
tion agency.” 

We heartily agree!! 

—Robert Hotz 
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CHR’s high tear strength silicone rubber picked for 
707’s major door and window seals 


These seals, produced by CHR, will resist tear, abrasion, compression set, weathering, sticking, — 100°F. to 400°F. 


All present versions of the Boeing 
707 will have silicone rubber door-, win- 
dow and hatch seals in the important 
traffic areas. The speeds, altitudes and 

707s* would soon render organic rubber 
seals useless in working areas such as 
the pilot's sliding window, the passen- 
ger, cargo and galley doors where sili- 
cone rubber is to be used. 

It is significant that the seals for 
these areas will be produced by CHR 
with compounds meeting Boeing’s BMS 
1-22 specification. This specification 
and AMS 3345 and 3346 were written 
around CHR’s COHRlastic HT* high 
tear strength silicone rubber com- 


pounds. These CHR compounds, at the 
present, are the only stocks which will 
meet these specifications. 

In the single year that these com- 
pounds have been available, a trend to 
designing with high tear strength sili- 
cone rubber has been established. Other 
airframe and engine companies are 
writing specs around CHR's com- 
pounds or specifying AMS 3345 and 
3346 on new and revised prints. 

CHR representatives calling on all 
major airframe and engine manufac- 
turers arc available for consultation 
on use of these compounds. Write or 
phone for specifications and samples 
of COHRlastic HT silicone rubber. 



H SEALS • DE-ICING, ANTI-ICING AND HEATER ASSEMBLIES • COATED FABRICS 

THE CONNECTICUT HARD RUBBER CO. 

409 EAST STREET • NEW HAVEN 9 • CONNECTICUT 


WHO'S WHERE 


In the Front Office 

Walter H. Sieger, president, F 


vcrc Cor- 
illingford. 

Conn. 

Jonathan Kludt, executive vice president 
and general manager, Lincoln Engineering 
Co.. St. Louis. Mo. 

Paul Meeks, a vice president and a direc- 
tor, Clary Corp., San Cabriel. Calif. Mr. 
Meeks is general manager of Clarv’s Auto- 
matic Controls Division. 

Lee S. Johnson, vice president of United 

pany’s Operating and Policy Committee. 

Edgar Schmucd, corporate vice president 
(technical) of Northrop Aircraft, Inc., 

Clarence W. Miles, general counsel. The 
Martin Co., Baltimore, Md. 

George B. Foote, treasurer, Baird-Atomic, 
Inc., Cambridge, Mass. 

Peter J. Weeks, assistant to the president 
for industrial relations. Bell Aircraft Corp., 
Buffalo, N. Y. 

Walter E. Biso 
to the president for special p 
ing Division, Avc 
Stratford. Conn. 


slanulacturing Corp., 

ics N. Davis, assistant to the president 
irge of the Washington, D. C. office. 


head of the Washington offii 
Bam E. Boom, European sales 
Jerome Zaudercr, vice prt 
New York Industries Corp 

George W. Gutckunst, C. 1 
Brice D. Maddox, vice presic 
Denver Co., Quincy, HI. 
Armando Perez Plascncia, 


Sinick, assistant vice president, air- 
intenance (Tulsa, Okla.), American 


Honors and Elections 

Lawrence A. Hyland, vice president and 
general manager of Hughes Aircraft Com- 
pany, was presented Tile 1957 Pioneer Award 
by the Institute of Radio Engineers' profes- 
sional group on aeronautical and navigational 
electronics in recognition of his "direct con- 
tributions to airborne and navigational elec- 
tronics through research and inventions in 
the fields of direction finding, altimetry, 
ignition shielding and radar ..." 

Thomas A. Harvic, senior project engineer 
at Canadair Limited, has been awarded a 
year's fellowship in the executive develop- 
ment program of the School of Industrial 
Management at Massachusclts Institute of 

Rear Adm. Selden B. Spangler, USN, 
Commander, U. S. Naval Air Development 
and Material Center. Johnsville, Pa. has 
been elected a Fellow of the Royal Aero- 
nautical Society, one of England's highest 


INDUSTRY OBSERVER 

► Curtiss-Wright will produce the 20,000 lb. thrust Iroquois axial flow turbo- 
jet engine under a licensing agreement with Orenda Engines Ltd. of Canada. 
Formal announcement of the agreement probably will be made within the 
next few weeks. 

► Grumman Aircraft is considering production of a jet executive transport 
powered by Rolls-Royce Dart turbojet engines. Presently planned target date 
for first deliveries is the fall of 1958. 

► Russia's Bison heavy jet bomber has been equipped with a retractable 
refueling probe. Effective range, with two refuelings, is about 8,800 mi. 

► Aerojet solid propellant rocket engine for Navy's Polaris intermediate range 
ballistic missile has completed successful static test firings at Aerojet’s Sacra- 
mento plant. Unit is the largest solid propellant rocket engine built in the 
U.S. thus far. 

► Lockheed Missile Systems Division's work on the fuselage for Navy's 
Polaris IRBM plus a number of other new missile design activities have been 
moved from the Van Nuys, Calif., facility to Sunnyvale, Calif. Van Nuys 
will continue to do some missile design as well as work on guidance system 
designs for Lockheed and other companies. 

► Republic Aviation is constructing a tandem version of its F-105 Thunder- 
chief for use as an Air Force trainer. Designation is F-105C. 

►Passive radar, a new technique developed for airborne surveillance and 
mapping, is essentially a hybrid between conventional radar and infrared, 
incorporating radiometry techniques develojjed originally for radio astronomy. 
Such systems detect electromagnetic energy radiated by all objects above 
absolute zero temperature similar to infrared but at longer millimeter and 
centimeter wavelengths in the microwave region. Radiometric, or passive 
radar, also has greater range than infrared, can spot targets which may elude 
the latter. Response time is slower, however. 

► Warning device to indicate incipient pitchup condition in verv high speed 
and altitude regimes is being installed on the Lockheed F-104. Stick will 
automatically correct even if pilot fails to notice warning. 

► Germanium transistors capable of operating at frequencies as high as 1,120 
megacycles, a point considerably beyond previous frequency limits, have 
been fabricated experimentally by Bell Telephone Laboratories using a dif- 
fusion process. 

► Army is asking industry- to submit proposals for a tactical missile with a 
range of 750 mi., 550 mi. beyond the range limit imposed on the service by 
Defense Secretary Charles E.Wilson’s memorandum of understanding (AW 
Dec. 3, p. 30). Army feels that once it has such a missile on hand it can 
persuade Defense of its need to keep it. 

► Bell 1 1-40 helicopter can carry a total of 12 troops in two external pods 
attached to either side of the fuselage. Normal internal load of the Armv 
helicopter is five. Because of its narrow fuselage, four H-40s can be stored 
and carried in a medium fixed-wing cargo plane. Army hopes to have the 
helicopter ready for operational service within the near future. 

► Dassault is preparing a ramp takeoff device for its Mirage III interceptor 
and fighter using a zero-length launcher. Launching device is similar to the 
one used by Martin’s Matador missile. Two JATO units of approximately 
13,000 lb. thrust each and with a firing duration of two and one-half seconds 
will provide power for the launch. The present Mirage III has flown at 
Mach 1.6. Later model will have an Atar 9 engine of over 13.000 lb. thrust, 
replacing the present 9,600 lb. Atar 8, and is expected to fly at Mach. 2. 

► Navy is asking for S3.2 million during Fiscal 1958 to equip aircraft carriers 
and shore bases with mirror landing systems which already have substantially 
cut the Navy’s aircraft accident rate (AW May 20, p. 23). 
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SMALL JET ENGINES... 
CHAMPION WEIGHT LIFTERS 



An entirely new family of aircraft will evolve from a new family of small light- 
weight jet engines now under development at the Fairchild Engine Division. 
These new powerplants will feature incredibly high thrusts and great lifting 
power ... yet will be so light they can easily be carried by two men. 

Highly compact, with low frontal areas, the small jet engines will deliver 
thrust/weight ratios starting at 8 to 1 with a long range potential of more 
than 10 to 1. They will be used in the high performance, lightweight trainers, 
interceptors, target drones, pilotless aircraft including missiles and inter- 
mediate class passenger and cargo jets of the nineteen sixties. They will also 
be used to power fighters and utility cargo craft, executive aircraft . . . and will 
make jet Short Take Off and Landing (STOL) and Vertical Take Off and 
Landing (VTOL) aircraft practical. 

The small jet engine may be used singly, in pairs and in clusters. It provides 
multi-engine reliability in aircraft of a size now wholly dependent on a single 
engine. The small jet engine will produce greater versatility and utility in air- 
planes of tomorrow. 



Washington Roundup 


Curtis Successor: Quesada 

Look for Lt. Gen. Elwood Quesada (USAF, ret.) 
to replace Edward P. Curtis as special assistant to the 
president for aviation facilities planning. A former 
vice president and general manager of the Missiles Sys- 
tem Division of Lockheed Aircraft Corp., Gen. Quesada 
is being recommended for the post by Curtis who 
plans to return to his fonner position as vice president 
of Eastman Kodak Co., sometime next month. 

Gen. Quesada, a career military aviation officer, was 
chairman of the joint technical planning commission 
of the Joint Chiefs of Staff prior to his retirement from 
service. Earlier, he was commanding general of the 
Tactical Air Command and. during World War II, 
was assistant chief of air staff-intelligence, commanding 
general of the Ninth Tactical Air Command and com- 
mander of the Ninth Fighter command in addition 
to several other positions. At present, Gen. Quesada 
lists himself as being self-employed. 

Third Abort for Thor 

Despite Air Force attempts to make such events mat- 
ters of state secret, 1,200 persons lined the beaches near 
Patrick AFB, Fla., one night last week to watch USAF’s 
third attempt at launching a Douglas Thor intermediate 
range ballistic missile. What they saw and heard were 
two spectacular explosions followed by a huge ball of fire. 
The Thor had been destroyed on its pad moments before 
it was to be launched. Fuel spillage had touched off a 
fire, and the explosion followed. The Air Force later 
admitted there had been a fire and explosion but refused 
to say just which missile was involved. First two Thors 
aborted after launch. 

Satellite Delay 

Outlook now is that the first launching of an instru- 
mented earth satellite, originally slated for this Septem- 
ber. will be delayed up to a year. 

Richard W. Porter, chairman of National Science 
Foundation's technical panel on the Vanguard program, 
reported to House Appropriations Committee that there 
will be launchings . . . and there is a probability of 
at least one successful launching . . . before the end 
of 195S-” The overall program is to fire six fully instru- 
mented satellites. 

On the lifetime of a satellite, Porter said, "It will 
certainly not be less than a few weeks, nor more than 
a few years. We sincerely hope that more than one . . . 
would be launched successfully. 

'Leak' Legislation 

Sen. Henry Jackson (D.-Wash.) is pushing legisla- 
tion that would provide criminal penalties for both 
Civil Aeronautics Board employes who "leak” confi- 
dential information and for individuals who attempt to 
"pressure” Board members. CAB Chairman James R. 
Durfee endorses such a proposal which also would 
apply to other quasi-judicial agencies. 

In Congress 

Watch for early congressional action on the proposal 
of special Presidential Assistant Edward P. Curtis for 
the establishment of a three-member Airways Moderni- 


zation Board (AW Apr. S, p. 26). Senate Commerce 
Committee plans to conclude hearings todav on opposi- 
tion testimony bv Air Line Pilots Assn. (AW May 20, 
p. 26). House Commerce Committee will begin hear- 
ings June 5. 

Legislation authorizing permanent certificates for U. S. 
Alaska carriers approved last week by Senate Commerce 
Committee is expected to run into opposition in the 
House again this year. The Senate approved the meas- 
ure last session. Carriers affected arc Pacific Northern 
Airlines, Alaska Airlines, and Northwest Airlines. 

Declassification Boss 

New post of Director of Declassification Policy has 
been created under Assistant Secretary Murrav Snvdcr, 
former White House press officer. 

The director: Rear Admiral John M. Hoskins, presi- 
dent of the Naval Examining and Physical Disability 
Board, who is scheduled to retire from active duty and 
take over the new office. Defense Secretary Charles E. 
Wilson says Admiral Hoskins will be responsible for 
“development, interpretation and dissemination of 
policy" regarding downgrading and declassification of 
material. New job was recommended by Coolidgc Com- 
mittee in its recent report on Defense public informa- 
tion policies. 

Power to SAC 

USAF's Lt. Gen. Thomas S. Power was formally 
nominated last week to succeed Gen. Curtis LeMav as 
commander of the Strategic Air Command, as predicted 
by Aviation Week on May 13 (p. 25). 

The White House also called for the promotion of 
Power to the rank of full general. Gen LeMav has been 
promoted to USAF vice chief of staff. 

Lt. Gen. Frank F. Everest also was recommended for 
promotion to full general and for duty as commander of 
U. S. Air Forces in Europe, a move also predicted by 
Aviation Week. 

In Europe, Gen. Everest will replace Lt. Gen. 
William FI. Tunncr, who, in turn, will replace Gen. 
Everest as deputy chief of staff, operations, at the 
Pentagon. 

To replace Gen. Power as head of the Air Research 
and Development Command, President Eisenhower 
nominated Lt. Gen. Samuel E. Anderson, present direc- 
tor of the Weapons System Evaluation Group attached 
to the Office of the Secretary of Defense. 

Other USAF appointments: 

• Maj. Gen William E. Hall, from duty as assistant chief 
of staff for Reserve Forces, USAF. to commander. Con- 
tinental Air Command and senior Air Force member, 
Military Staff Committee of the United Nations. 

• Maj. Gen. Walter E. Todd, from dutv as vice com- 
mander and chief of staff. Far East Air Forces, to chief 
of staff. United Nations Command, Korea. 

• Maj. Gen. John K. Gerhart, from dutv as commander 

of the Twelfth Air Force. United States Air Forces in 
Europe, to deputv chief of staff, plans and programs. 
USAF. 6 

• Lt. Gen. M. J. Asensio, from dutv as deputv chief of 
staff comptroller, USAF, to comptroller. 

• Maj. Gen. Robert B. Landry to assistant deputv chief 
of staff, personnel, replacing Maj. Gen. William S. Stone. 

—Washington Staff 
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Subcontractors Face Stiff er Competition 


Military anticipates fewer primes, excess space, as 
emphasis swings from airframes to missiles. 


By Claude Witze 

Washington— There is increasing and 
undeniable recognition that excess facil- 
ities and sub-contracting structures will 
harass the U.S. aircraft industry and 
military services within the next three 

With Congress, the administration 
and Defense Department more alert to 
economy than they have been since the 
post-war retrenchment epitomized by 
Louis Johnson, airframe and compo- 
nent manufacturers will see the existing 
policies and structures of military pro- 
curement drastically revised. 

On top of the cry to save money, 
there arc the cruel facts that stem from 
increasing emphasis upon missile war- 
fare. In addition to growing complexity 
and an absolute necessity for perfect 
reliability, the size and style of the 
weapon system has changed the entire 
market for aircraft industry real estate 
and machinery. 

Airframe Decline 

The Air Force, for example, is pub- 
licizing figures that demonstrate the 
magnitude of the problem. Maj. Gen. 
David H. Baker, director of procure- 
ment and production for the Air Ma- 
teriel Command, has called attention to 
these estimates: 

» At present, industry produces 5 
million lb. of airframes and missile 
frames a month. Earlv in 1958, it will 
hit a peak of 6.5 million lb. a month. 
Then it will drop to 2.5 million lb. and 
stay at that rate through 1962. 

• USAF contractors today have 60 mil- 
lion sq. ft. of space. About 20 million 
of this is excess to todav’s require- 
ments. By 1960, 10 million sq. ft. of 
new capacity will be added, but there 
will be 50 million sq. ft. of idle space. 

For all contractors. Gen. Baker 
warns that, in the future, USAF will 
buy a smaller number of weapon sys- 
tems, involving fewer prime contrac- 
tors. It follows that the subcontractors 
will find "a steadily narrowing span of 
opportunity for their products and 

Realization that these facts must be 
faced has led top AMC officers to seri- 
ous study of present policies and to 
conjecture over possible changes. 

Most likely prospect: Relaxation of 
the current insistence that at least 30% 
of the weapon system dollars go to sub- 
contractors. 

Actually, the rate of subcontracting 
by USAF primes has been declining 


steadily since 1952, when it stood at 
about 35%. AMC realizes that major 
manufacturers are inclined to favor 
sub-contracting only when there is a 
high level of orders, that "subcontract- 
ing follows appropriations” in most im- 
portant projects. 

By digging into the records, they are 
able to prove that economics are pos- 
sible mainly when the prime contractor 
has the space, talent and inclination to 
build more of the system himself. 
Classic Example 

Classic example probably comes from 
the early days of the Douglas C-124 
transport. A production contract 
signed late in 1952 provided Douglas 
with a fixed fee of 6% and carried an 
estimate that S61.5 million would be 
passed along to the company's subcon- 

Later. the manufacturer decided to 
utilize more space in Douglas plants, 
along with the machinery and man- 
power already on hand. The subcontract 
level was slashed S45.9 million, down 
to SI 5.6. This work, which estimates 
said would cost S45.9 million from sub- 
contractors. was done by Douglas for 
SI 0.4 million. 

The saving claimed bv Douglas for 
USAF: S35.5 million. 

Reviewing this item of history in 
the light of upcoming industrv-AMC 
problems, it has been pointed out that 
the work retained bv Douglas on the 
C-124 contract involved those jobs re- 
quiring technical know-how and special 
skills, such as fabrication of tools and 
parts. Only the simple tasks were dele- 
gated to subcontractors. 

Experiences of this type are com- 
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mon in the record, and they will be 
cited as an argument that the prime 
contractor should retain more of the 
fabrication in his own plant if it is 
necessary to his economic survival and 
docs not jeopardize the production 
capability of the nation. 

Among the other inevitabilities of the 
future as seen by some procurement 

• Approval of fast tax amortization pro- 
posals will get more difficult as the De- 
fense Department strains to hold down 
the excess floor space and facilities. A 
new project will have to be proven 
essential. 

• Increasing amount of government- 
owned machine tools will lie idle. 

• New subcontracting policies must be 
established to keep a reasonable num- 
ber of highly-compctcnt component 
makers busy but recognize at the same 
time that the prime contractors have 
new and sound arguments for entering 
the component field. 

Primes' Electronic Effort 

In the latter connection, it will be 
argued that much of the alreadv-accom- 
plishcd entrance of major airframe mak- 
ers into such fields as electronics came 
about because the firms were pushed 
into this activity (sec p. 37). 

To some degree, it is maintained, 
this was necessary to keep busy. To a 
greater one. it was necessary because 
10 years ago the specialists were too 
busy with their commercial backlog 
and defense production to concern 
themselves with research and develop- 
ment looking toward today’s weapon 

On top of this, there arc cases where 
the airframe makers have surpassed the 
equipment industry in their ability to 
produce certain components. 

Gen. Baker says all future decisions 
by AMC. when it comes to revising 
policies and realigning emphasis, will 
lie made on -a basis of cost. He says 
AMC also will evaluate production ex- 
pansibility and capital investment in 
plants when it determines future sub- 
contracting policy. 

He has warned the electronics in- 
dustry that its products will grow in 
complexity and require a greater total 
effort and adds: 

“A large section of the specialized in- 
dustry' has adopted a policy of wait and 
see with respect to working with prime 
weapon systems manufacturers. 

"The trend to fewer systems and 
fewer prime contractors should be ex- 
amined closely by these people, and 
appropriate plans and action taken or 
they may find themselves precluded 
from the future systems market.” 
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AIRCRAFT reactor How diagram shows how the Oak Ridge National Laboratory liquid-fuel system was set up for its experimental 10 day 
mn. The three foot diameter reactor is in the center. The right hand flow loop was for recirculating the liquid fuel through the reactor 
core. The left hand flow loop was for cooling the reactor reflector. The helium loops were used to step down the cooling temperatures for 
the water. In actual aircraft nuclear propulsion, the engine airflow would be fed into the heat exchangers instead of helium. The heat 
exchangers would substitute for the fuel combustors. 


Open Cycle Takes Nuclear Engine Lead 


By Robert Cushman 

New York— USAF has put half of the 
S200 million left of its aircraft nuclear 
propulsion funding for next year into 
General Electric's open cycle X211 
project, handled by GE's Aircraft Nu- 
clear Propulsion Department. Evcndalc, 
Ohio. 

Pratt & Whitney has had its sliaie 
cut due to complications, probably heat 
transfer, met in its closed cycle nu- 
clear engine project, designated J91. 
The J91 is described as a large low 
temperature, and consequently low 
performance, engine. 

One nuclear consulting firm told 
Aviation Week all its aircraft pro- 
gram business now is with GE. 

GE, following the successful running 
of four modified J73 turbojets hooked 
to an open cycle reactor (AW Mar. 18. 
p. 27), has transferred some of its top 
men from the jet engine departments 
into the X211 nuclear project. GE also 
has increased its staff at Arco. Idaho, 
where running of experimental engine 
configurations is continuing. 

The difference between the GE open 
and the P&W closed cycle approach 
is this: 

• GE flows the turbojet’s compressor 
discharge air directly through ducting 
in and around the reactor to pick up 
the heat. 

• Pratt & Whitney flows the compres- 
sor discharge air through an intermedi- 
ate heat exchanger where the air picks 
up heat from a liquid (liquid sodium 
has been frequently mentioned) which 
has been pumped in closed circuit 
through the reactor. 

Basically the problem is that even 
subsonic turbojets need 1,200F air 


going into their turbines. By elementary 
laws of heat transfer this means that 
the metal which separates the liquid 
fiom the air in the heat exchangers 
must be at higher temperatures for 
heat will only flow downhill. 

For supersonic engines, where air 
temperatures of 2.000F ought to be 
going into the turbines, the problem 
is well beyond the stage of heat ex- 
changer materials art. 

Present chemically fueled turbojets 
only operate successfully because fuel 
is burned right in the airflow so that 
the metal surfaces can be protected 
by thin films of cooling air. 

This problem of cycle temperature 
for nuclear propulsion systems works 
hand in hand with shielding weight. 
Unless hotter cycles can be run, the 
nuclear system can't develop the power- 
to-enginc-wcight ratio to lift the addi- 
tional shielding load. One hopeful 
aspect, however, is that nuclear fuel 
amounts to negligible weight penalty 
and the nuclear engine could run at 
hotter, more powerful output levels 
than those dictated by optimum fuel 
consumption. 

P&W Reactor Approach 

Because of the lowered prioritv of the 
P&W project, details of one tvpe of 
reactor which P&W has been interested 
have been revealed. Dr. Alvin M. Win- 
berg, director of the Oak Ridge Na- 
tional Laboratory, described an experi- 
mental aircraft reactor tested three years 
ago before a recent Inter-American 
Symposium on the Peaceful Applica- 
tions of Nuclear Energy. Brookhaven 
National Laboratory. Long Island, 
N. Y. It can be assumed that this re- 
actor, a closed loop type, had some re- 


lationship to the known joint efforts 
of P&W and Oak Ridge. 

Weinberg described a circulating- 
fuel closed loop reactor which used a 
mixture of molten fluoride salts contain- 
ing uranium-235. It operated at 1,500 F 
temperatures continuously for 4 days 
in November of 1954. While these 
temperatures are very high for nuclear 
reactors (and make this chemical-type 
reactor attractive for aircraft applica- 
tions) they arc only moderate by turbo- 
jet standards, especially when it is con- 
sidered that they arc one step removed 
by the heat exchanger from the actual 
engine air cycle. 

How It Works 

As the flow diagram shows, the 
molten fluoride fuel was pumped by 
means of a high temperature centri- 
fugal pump through the reactor inside 
a complex of serpentine shaped nickel- 
alloy tubes. 

Molten mixture of fluoride salts 
was kept well over its melting point of 
900F and the UF, fuel was carried 
along as part of the mixture, not sus- 

E ended in a slurry as in other types of 
quid fuel cycles. The mixture was 
not critical outside the reactor due to 
the neutron capturing action of the 
fuel and piping. But when it entered 
the beryllium oxide core of the reactors, 
the fuel became critical since beryllium 
oxide does not absorb neutrons, and 
the fission process started to release 
heat energy. 

To keep this energy under control 
heat was removed both from the re- 
flector and the core. The fuel loop 
was used to carry heat from the core 
while another loop of circulating sodium 
carried heat from the reflector. The 


AVIATION 


<, Moy 27. 



Grumman Design Wins Contract 


Washington — Grumman Aircraft 
Kngincering Corp.. Bcthpagc. L. I.. has 
non the joint Army-Navy competition 
for a new higher performance observa- 
tion airplane designed for use by the 
Army and Marines. 

Scheduled to fly in 1959. the Gru- 
mman design is conventional with the 
exception that cockpit visibility is im- 
proved over most aircraft of this type. 
'Hie aircraft will carry a pilot and ob- 
server in side-by-side scats. If required, 
space and weight allowance for the 
observer can be filled by electronic 

Me new aircraft will be powered by 
two Lycoming T53 turboprop engines. 


No performance figures have been dis- 
closed. but Army requirements called 
for an aircraft with STOL capabilities, 
a speed of 275 to 300 knots. The 
Grumman plane and the T53 engine 
were selected unanimously by inde- 
pendent Army and Navy evaluation 
groups. 

Navy is the procuring agent and is 
expected to purchase production 
models for the Marines before a de- 
cision is made on whether Army will 
be permitted to put the aircraft in op- 

Oncc this is approved, procurement 
for the Annv probablv will exceed 
Marine requirements. 



LYCOMING T53 turboprops will power Grumman observation plane (model shown). 


heat from both these loops was ex- 
tracted by a helium "buffer" loop from 
which, in turn it was rejected to water. 

The only control necessary was a 
stainless steel regulating rod which 
could be let down through the center 
of the reactor to absorb varying degrees 
of neutrons and three boron-carbide 
safety rods. 

Active Region 

The active region of the reactor was 
described by Weinberg as a right cir- 
cular cylinder 33.3 in. diameter and 
35.8 in. high. The BcO reflector to 
keep the neutrons active inside for 
efficient fission was 7.4 in. thick. The 
critical mass was 14.9 kilograms of 
uranium-235; the total mass of ura- 
nium-235 in the whole system (counting 
external piping loop as well as core 
plumbing) was approximately 66 kilo- 
grams. The flow velocity of the reactor 
was 1 meter per second; the Reynolds 
number was 10,000. 

Design power of the reactor was to 
have been 1.500 kw. but it actually ran 
at a peak output of 2,500 kw. Since 
this amounted to 3.350 lip. or less than 
3,000 lb. thrust, this experimental re- 
actor was not powerful enough to fly 
itself. 

The exit temperature of the fuel 
from the reactor to the heat exchanger 
was 1.500F. At this temperature it 
glowed a dull red. The inlet tempera- 
lure of (lie fuel was about 1.200T. in- 
dicating roughly the low values for the 
maximum turbojet cycle temperature. 

After the short experimental turn, 
the reactor was shut down and has 
since been dismantled. 

Extreme stability is one of the virtues 
claimed for this type of reactor. Wein- 
berg said that it was completely power- 
demand responsive and the control was 
mainly done by manipulating the flow 
of cooling helium gas to the heat ex- 
changers. The control rods were used 
for setting the operating temperature 
level. 

Corrosive Action 

Main problem appeared to be main- 
taining absolute leak-tightness despite 
the very corrosive action of the fluoride 
salts at the high temperatures. Wein- 
berg said that even during the short 
life of the test reactor there was a 
very small leak from the gas volume 
above the liquid surface of the fuel 
pumps which made operation awkward. 

In his talk before the symposium. 
Weinberg was advocating that this 
type of reactor should be considered 
for stationary power generating plants 
on the ground. Therefore it is the in- 
stalled weight rather than the operating 
qualities of this type of reactor which 
prevent it from being as attractive as 
open cycle system for aircraft at the 
present time. 
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Low Lead Time, Lightness Mark J79 


By J. S. Butz, Jr. 

Evendale, Ohio— General Electric's 
Mach 2-plus J79 turbojet, which pro- 
vides considerably more than 1 5,000 lb. ' 
of thrust with afterburning at a total 
engine weight of less than 3.200 lb., 
took only 34 years to develop. 

It embodies a previously unused 
mechanical principle in its compressor 
—the variable stator-which CE credits 
with great weight reduction while al- 
lowing high compression ratios and effi- 
cient operation over the whole operat- 
ing range of the engine. 

Its versatility has been demonstrated 
in use or scheduled use without basic 
modification in fighters, bomber, mis- 
siles. and commercial transports. It has 
aroused great interest in Europe as 
well as in this country. 

First Display 

The J79 was shown publicly for the 
first time last week in Washington, 
when a recently overhauled engine 
from the F-104 program was displayed. 
Later in the week its civil counterpart 
the CJ805 had an initial unveiling prior 
to the 22nd Paris Air Show of the So- 
ciety of French Aircraft Constructors, 
where it is currently being shown. 

That the engine is technically a very 
advanced powerplant is equalled in 
significance by its low lead time. The 
J79 is clear proof that jet engine de- 
sign is becoming more of a science. 
Its 34 year development time is a re- 
duction of at least 30% over average 
development time of recent engines. 

The J79 project was formed in Jan- 
uary, 1953 when the Air Force laid 
down its specifications. In February, 


1956, the F-104 made its first flight 
and it was powered bv a J79. The en- 
gine was actually used as the sole 
powerplant in an aircraft as early as 
December, 1955. when it powered an 
F4D. The J79 passed its 1 50 hr. flight 
rating test in August, 1956, which 
ended its testing to qualify for prodne- 

Neil Burgess, manager of the J79 
project, attributes this major reduction 
in lead time to several factors: 

• Multi-million dollar GF. owned test 
located at the Evendale plant 
y access for the design groups. 

Over 90% of the ground testing was 
accomplished there. 

• General improvement in instrumen- 
tation techniques allowing use of strain 
gages, transducers, etc. in large num- 
bers and at very high temperatures. 
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U. S. Position 

Development by an American com- 
pany of a thoroughly advanced engine 
in only 34 years is significant, espe- 
cially since most U. S. engine com- 
panies were producing British-origi- 
nated designs less than 10 years ago. As 
indicated by Burgess, this progress was 
made possible in large part by the 
availability of complex and expensive 
development facilities to speed and ex- 
pand test programs. 

Ccncral Electric and its major U. S. 
competitor, Pratt & Whitney, have pri- 
vate development establishments un- 
matched anywhere in the world. GE, 


for instance, has nearly SI 00 million 
invested in laboratories' for its Aircraft 
Gas Turbine Division, and spends ap- 
proximately SI 5 million a year for ex- 
pansion and improvement of these fa- 
cilities. 

Technical Details 


unit is less than that of a basic J47 
engine. 

GE officials describe the afterburner 
as having the highest augmentation 
ratio of any afterburner developed to 

This would indicate that it in- 
creases the basic engine thrust by a 
good deal more than 50%. Obtaining 
17.000 to 18,000 lb. of thrust from less 
than 3,200 lb. of engine weight would 
explain the excellent speed and altitude 
performance of such aircraft as the 
F-104, FI 1F-1F, and the B-58, all J79 

Air is taken into the afterburner 
nozzle, probablv for more than cooling 
purposes, possibly for giving an aero- 
dynamic means of changing nozzle 
geometry. Proprietary rights are im- 
portant considerations of the J79 and 
there are reported to have been five 
major patent applications made con- 
cerning systems on the J79. 

Most important GE effort to reduce 
engine weight was in the basic ap- 
proach to compressor design. There 
are three known methods for prevent- 
ing recirculation of air out of the engine 
inlet and compressor stall on high- 
speed engines during low-speed opera- 
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Hon. They arc the use of twin-spool 
compressors, bleed valves on the aft 
stages of the compressor, or variable 
stator blades on the first stages. 

GE is the first company to apply 
the variable stator on an actual engine. 
The decision to use this design was 
made after separate groups had studied 
the two most efficient methods, the 
twin-spool compressor and the variable 
stator. A review of the separate studies 
convinced GE that the variable stator 
would allow sizeable weight savings 
while maintaining the desired rug- 
' gedness and strength of the compressor. 
Tire variable stator permitted the use 
of only one shaft and three main bear- 
ings compared to two shafts and nine 
main bearings required by the twin- 
spool proposal. Weight was further re- 
duced by using a conical instead of a 
cylindrical shaft to tic the compressor to 
the three stage turbine. 

The compressor now on the engine 
has 17 stages with variable inlet guide 
vanes and variable stators on the first 
stages. It is described by GE as having 
a very high compression raHo for good 
sonic cruise at low specific fuel con- 
sumption. It would then follow that 
the turbine inlet temperatures arc high 
to give a minimum SEC. 

Control mechanism for the variable 
stator mechanism is integrated with 
the main fuel control. Therefore the 
stator is probably positioned by sens- 
ing engine rpm. and turbine inlet tem- 
perature. 

The power control system for the 
engine ties together the main fuel sys- 
tem. the afterburner fuel system, nozzle 
area control, and variable stator con- 
trol. This integrated system uses hy- 
draulic-mechanical power with electri- 
cal trim. 

The engine’s construction is simple 
with split turbine and compressor hous- 
ings for easy access. The turbine hous- 


ing is sheet steel, as are many of the 
other parts, and may be fabricated by 
stamping. There is no Htanium or 
other expensive material in the engine, 
which was designed toward low-cost 
and ease of manufacture. 

The J79 test program is a definite 
indication of the comparatively trouble- 
free development period of the engine, 
and the growing rate at which definite 
design knowledge is replacing cut and 
try methods. 

The first official test that faces a 
new engine is the 50 hr. flight rating 
test. 'Hie Air Force estimates that 
2.000 hr. of factory testing precedes 
the successful completion of this test. 
The J79 passed it after only 1,600 hr. 
of prior running. 

The engine performed so well that 
GE was able to fly it as the sole power 
in an F4D providing high-speed flight 
test data two months before the first 
flight of the F-104. Before that, flight- 
test information was obtained at lower 
Mach numbers by slinging the engine 
under North American B-45. The test 
program continued just as favorably 
during F-104 flights. 

The last step was the Air Force 1 50 
hr. test which precedes production or- 
ders for an engine. This is usually at- 
tempted after 10.000 hr. of prior run- 
ning, but the J79 passed after 6,500 hr. 

J. S. Parker, general manager of the 
GE Aircraft Gas Turbine Division, re- 
cently stated that the original develop- 
ment schedule was cut by a month, 
changes in specifications notwithstand- 
ing. It seems then that the rapid J79 
development was not an accident and 
that lead times for turbojet engines may 
be held well below those for airframes. 

The CJ805 commercial engine is 
exactly the same engine as the J79 
except that the afterburner has been 
removed and the variable area nozzle 
has been replaced with one of fixed 


area. The area on this nozzle is de- 
signed to give maximum specific fuel 
consumption at cruise speed and alti- 
tude, limiting take-off thrust somewhat. 

General Electric has high hopes for 
this engine in the medium range class 
of jet transports. It has already been 
specified to power the Convair 880 at 
a maximum cruise speed of 615 mph., 
which is the fastest announced for any 
new transport. The engine may also 
be used, at airline option, in the French 
Caravelle. and the small version of both 
the Boeing 707 and the Douglas DC-S. 

GE estimates that the market for 
medium-range jets will eventually be 
larger than the long-range transports. 
This campaign is also on in Europe 
where medium range aircraft arc prac- 
tically the whole market. GE feels that 
if none of the European governments 
subsidizes a rival engine, the CJ805 will 
be able to compete on that continent. 

This competition is based, of course, 
on the initial cost, engine performance, 
ease and cost of obtaining spares, 
lengths and types of warranties * and 
guarantees, and the cost of maintenance. 
General Electric has guaranteed a max- 
imum parts cost of S22 per flying hour 
per engine for overhaul and line main- 
tainancc on a fleet basis for two years 
after initial airplane delivery. 

Overhaul will require 750 manhours. 
This estimate is based on experience 
with the (47 during factors' overhaul at 
the GE plant. Line maintenance is esti- 
mated to require .5 man-hours per 
engine flying hour. Time between over- 
hauls is predicted to be high in light of 
previous GE success in this department. 
1 lie 147. for instance, has the highest 
time between overhauls of any axial-flow 
turbojet, which is 1,700 hours. 

Growth and derated versions of the 
CJ805 are being planned so that a 
wider variety of applications may be 
considered for the engine. 
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House Group Cuts USAF $670 Million 

By Katherine Johnsen 


Military Procurement funds 


Funds approved by the House Appro] 
merit of aircraft and related materiel by the i 
the Fiscal 1957 allocation and the administra 


FY 1958 
Allowed 
FY 1958 by House 


Aircraft and Related Procurement 

Total Appropriation (New Funds) 

Coupled With Prior Year Funds This Pro- 
vides for: 

Aircraft Complete 

Aircraft Spares 

Curded Missiles, Complete 

Guided Missile Spates 

Industrial Facilities and Equipment 
Modification of Equipment 


$6,848 

3,414 


$6,200 $5,846 

2,719 2,719 


Washington— House Appropriations 
Committee last sveek clipped S670 mil- 
lion from USAF’s Fiscal 1958 budget 
requests and another $144 million from 
naval aviation in the first concrete step 
by an economy-bent Congress to hold 
down defense costs. 

The outlook is that as the adminis- 
tration’s overall $36 billion Defense De- 
partment budget— nosv cut by the House 
committee to $33.5 billion— moves 
through the House and Senate, addi- 
tional attempts will be made to make 
even further reductions. 

The three basic reasons that were 
given by the House group for its reduc- 



to revised U. S. intelligence reports. 

• Much money can be saved by tighten- 
ing loose procurement policies. 

• Present inter-service rivalry, particu- 
larly in the guided missile field, is not 
only costly but "is becoming so serious 
as to jeopardize and delay the rate of 
build-up.” 

What Committee Approved 

The $15.8 billion USAF budget ap- 
proved by the committee includes: 

• Aircraft and related procurement, 
$5.8 billion, a $354 million cut in the 
administration’s request and SI billion 
below the Fiscal 1957 allocation. 

• Research and development, $649 mil- 
lion, a reduction of $12 million in the 
administration request was made, the 
committee said, "for the purpose of 
emphasizing that all possible economies 
should be effected." but it is $61 mil- 
lion below the Fiscal 1957 allocation. 

The committee also made a $162 
million reduction in USAF’s opera- 
tional costs, largely by directing a cut- 
back of 500,000 planned flying hours 
over the coming year, commenting that 
it "especially deplores the ‘junketing’ 
that is done under the guise of so-called 
proficiency flying." 

A $100 million reduction in USAF’s 
non-aircraft procurement funds was 
aimed at "moving a little slower” with 
the Semi-Automatic Ground Environ- 
ment System (SAGE) and the Aircraft 
Control and Warning Program. Stretch- 
outs of these programs, the committee 
said, "should result in the long run in 
a much more effective system.” 

The cuts were promptly challenged 
by Defense Secretary Charles E. Wilson 
who said "they represent adjustments 
downward in our defense program of 
considerable magnitude and serious- 
ness” that “amount to gambling un- 
wisely with the security of the nation.” 

Wilson told the Senate Appropria- 


tions Committee the Defense Depart- 
ment already had "drastically" reduced 
fund requests for research and develop- 
ment programs and that any further 
cuts "cannot be justified.” 

The $2,665 million budget approved 
for naval aviation-including funds for 
both aircraft and related procurement 
and operations-is $122 million above 
the Fiscal 1957 allocation but a $144 
million reducHon in the administration 
request. 

The Fiscal 1958 program, which the 
committee said will not be affected by 
its reductions, calls for procurement 
of 2,735 aircraft-1,220 bv Navv and 
1,515 by USAF. 

On guided missiles the committee 
said it deplores “the lack of timely, 
effective, and decisive acHon” by De- 
fense Secretary Wilson to achieve "a 
well-rounded, coordinated program at 
minimum cost.” 

Inter-service rivalry, it added, “seems 
to have begun with the desire on the 
part of each service to control the 
‘ultimate weapon,’ the ballistic mis- 
sile. ... It is almost certain that ten- 

development of missiles advances to the 
point where they can be employed 
from any part of the world, either land- 
based or water-based. . . . Each service, 
it would seem, is striving to acquire an 
arsenal of weapons complete in itself 
to carry out any and all possible mis- 

Thc committee said, “This matter of 
rivalry is getting completely out of 


control. It is expensive and undesirable, 
and points up the urgent need for 
more effective control and direction.” 
Guided Missile Cut 
Specifically commenting upon its ac- 
tion in cutting $75 million from 
USAF’s request for guided missile and 
parts procurement, the committee said 
that “much of Air Force’s effort has 
proved to be of a duplicative and 
questionable nature.” 

It was stipulated, however, that none 
of the cut should be applied to the 
ballistic missile programs. But even 
these— the Atlas, Titan, and Thor pro- 
grams— should be re-evaluatcd, the com- 
mittee said. The total of SI -4-billion 
approved for guided missile and parts 
procurement compares with $1.8-billion 
for Fiscal 1957. 

The committee singled out USAF's 
Bell Rascal missile program for a cut- 
back, noting that "the Defense De- 
partment agrees that this particular 
missile is in the marginal area.” 

The committee termed Defense De- 
partment procurement “the most lu- 
crative field by far for sizable and 
real savings.” 

It agreed that the complexity of 
military weapons makes it necessary to 
obtain a large portion of procurement 
by negotiation but added: 

"However, this should not be used 
to hide or explain away waste and 
extravagance resulting from lack of 
effective controls throughout even- 
stage of the procurement piocess.” 
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U. S. Aims Sales Effort at Paris Show 


Paris— U. S. aircraft industry indi- 
cated its strong interest in European 
markets by participation in the 22nd 
Paris International Air Show of most 
major U.S. manufacturers. Show, 
which opened last week, runs until 

Twelve nations in addition to France 
exhibited. Russian participation was 
sought, but the French were still wait- 
ing for an answer as the time for the 
show opening drew near. Only Iron 
Curtain countries exhibiting were 
Czechoslovakia and Poland, and they 
confined displays to pleasure aircraft. 
USAF Display 

General Electric used the occasion to 
exhibit its CJS05 engine, commercial 
version of the J79, for the first time 
in Europe. GE was one of 200 ex- 
hibitors. and the U. S. participation 
gave the show a truly international, not 
just European, flavor. 

USAF participation in flight displays 
this weekend will not be as spectacular 
as French authorities had hoped. 
French had been half promised Lock- 
heed F-104 Starfightcr and KC-135 
tanker. Demonstration of inflight fuel- 
ing of B-52 by jet tanker also had been 
announced, but USAF confirmation had 
not come through by showtime. 


USAF participation will include 
F-100 Super Sabre acrobatic team which 
will compete with British RAF Hawker 
Hunter team and two French aerobatic 
teams, one composed of Mystcrc IVAs 
and the other Fouga Magister jet train- 

Also included in the exhibits are: 
Boeing KC-97 tanker, Lockheed C-130, 
North American B-66, Douglas C-124, 
Fairchild C-123, Martin Matador and 
Northrop Snark, and various helicop- 
ters. Scheduled is a demonstration of 
inflight fueling of a Boeing B-47 by 
a KC-97 tanker. French hope the B-52 
will put in an appearance before the 

Other foreign participation will in- 
clude Faircy FD.2 speed record holder 
and perhaps English Electric P. 1 ; Ger- 
man Domier 27. Italian Sagittario II 
jet fighter and Dutch Friendship air- 

French Prototypes 

French for the first time are display- 
ing several new prototypes, including 
Dassault Etendard IV and Etendard 
VI, the latter being the company's 
entry in the NATO lightweight fighter 
competition contest ivnich gets under- 
way early in August. It is probable 
Dassault also will fly by its latest pro- 


totype. the delta wing Mirage III. 
Breguct is displaying for first time its 
turboprop Alizc antisubmarine air- 
craft along with its new lightweight 
fighter prototype, 1100 (AW April 29, 
p. 31). Nord is showing its Gerfaut II 
prototype, which recently set rate of 
climb record, and its combination 
turbojet ramjet prototype. Griffon II. 
New Powerplants 

Sud Aviation’s exhibition includes its 
delta wing interceptor prototype never 
before shown, the Durandal. and latest 
versions of its jet and rocket powered 
Trident II interceptor and tactical sup- 
port fighter, Baroudeur. 

Among the more interesting power- 
plant exhibitions are two low thrust 
French turbojets never before shown, 
Hispano Suiza RS04 which develops 
about 3.300 lb. thrust and Dassault R7 
which reportedly develops about 3.000 
lb. Sneema piloted flying Atar VTOL 
also will be exhibited. 

Last two days of show will be de- 
voted mainly to aerial demonstrations, 
flybys and acrobatic displays. June 1 
performance will be open only to guests 
of French Aircraft Industries Assn. 

During the two day period, 60 dif- 
ferent types of aircraft are slated to 
be flown. 



designated 5003! It differs from earlier versions in that it has Sneema Atar E engine replacing Atar D. larger ventral fills to increase stability, 
boundarv laver separators. Baroudeur is an entry in NATO lightweight fighter competition, and in earlier military demonstration (which 
included flight by USAF Maj. Arthur Murray, a member of the Mutual Weapons Development Team), it flew over and identified target 
at low level and returned for attack in 27 see., meeting NATO 30 sec. requirement. 
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FLIGHT photo of British SR. 53 rocket-|cl interceptor shows dual tailpipes for Viper turbojet engine and Spectre rocket engine. 


British Rocket Fighter Makes First Flight 


London— Saunders Roc SR. 53 rocket- 
jet interceptor has made its first* flight 
at the Boscombe Downs experimental 
station. 

Single scat swept wing aircraft is 
powered by a de Ilavilland Spectre 
rocket engine and an Armstrong Sid- 
dcley Viper jet engine. The rocket mo- 
tor is considered the main powcrplant. 

The Spectre is a liquid propellant 
rocket engine with variable thrust con- 
trol. 

Kerosene or gasoline is used as a 
fuel with high test hydrogen peroxide 
(HTP) as oxidant. 

Nothing was disclosed on the rate of 
climb of the new aircraft, but a state- 
ment issued by de Havilland noted that 


rocket powered aircraft arc able to 
climb to operational levels in the strato- 
sphere "in a shorter time than has ever 
before been possible.” It also mentioned 
very rapid acceleration to "high super- 
sonic” combat speeds. 

Although the French have been ex- 
perimenting in this field for some time, 
this is the first British aircraft with a 
rocket as its main poiverplant. 

Saunders Roc noted that the mixed 
unit interceptor has a high degree of 
automatic control which will provide an 
important link between current fighters 
and the unmanned ground-to-air mis- 

Onc great advantage of its perform- 
ance at altitude is cited as the ability to 


accelerate rapidly through a tight turn. 
According to the firm, ratio of jet fuel 
to rocket fuel can be varied to meet 
extremes of interception needs. 

Theory is that the jet will be used to 
gain range at optimum cruising altitude 
with the rocket being used for final 
climb and acceleration. Rocket and jet 
also can be used in combination for 
maximum climb. 

Saunders Roc claims the mixed unit 
aircraft achieves low operational weight 
for required performance, the weight 
of the rocket engine with its fuel being 
lower than either additional jet engines 
or a larger jet engine. 

The rocket poiverplant also can be 
used to reduce takeoff runs to such an 




extent that the company claims this 
type of aircraft will be able to operate 
from metal mesh laid on a meadow. 

Despite the Ministry of Defense cut- 
back on all supersonic fighters beyond 
the English Electric P. 1, military 
sources indicate that the experimental 
program with the SR. 53 will not be 
dropped. This could indicate possible 
future application of a mixed power- 
plant to the P. 1 as well as hope for an 


operational version of the Saunders Roe 
aircraft. 

De Havilland's Spectre engine was 
developed under a Ministry of Supply 

Cm iY'first ran in July. 1953. and made 
its first flight test in a Canberra in 
December of last year. Firm says flight 
testing proved out the advantage of its 
precise thrust control. 

De Havilland's Gyron Junior engine 


has been designed to operate in high 
efficiency in connection with rocket 
power. 

The firm suggests that its two power- 
plants offer a "logical partnership" for 
liigli performance military aircraft. 

’lest pilot on the initial flight was 
Squadron Leader J. S. Booth, chief 
test pilot of Saunders Roe. The air- 
craft was designed by a team led by 
M. J. Brennan, chief designer. 


Erco Develops KC-135 Flight Simulator 




Riverdale, Md.— Flight simulator for 
the Boeing KC-135 jet tanker was de- 
livered to the Air Force before the 
first aircraft was ready for operation, 
officials of Erco Division, ACF Indus- 
tries, reported last week. 

'Flic Ereo-designed simulator is the 
first of 11 units now on order. It al- 
ready is in use at Castle AFB, Calif.. 
where the Strategic Air Command 
established its first operational wing of 
Boeing B-52 long range jet bombers. 
Cost of the prototype is about SI.S 
million, but average cost of the 1 1 
snuulatojs on order will run less than 
S 500,000 each. 

Erco spokesmen say they set a new- 
record for fast development and de- 
livery of the first unit, making it pos- 
sible for SAC to obtain maximum bene- 
fit from the training device before the 
arrival of regular production versions of 
the KC-135. 

The simulator incorporates latest 
configuration and performance charac- 
teristics of the jet tanker. 

Program was speeded by these steps: 

• Erco and Boeing exchanged engineer- 
ing representatives to insure earliest 
possible transmission of accurate data, 
keeping the simulator up-to-date with 
engineering changes. 

• Monthly progress meetings were held 
during development of the simulator. 
In addition to Boeing and Erco. the 
meetings included representatives of the 
KC-135 Weapon System Project Office. 
Wright Air Development Equipment 
Laboratorv, Ogden Air Materiel Area 
and SAC.' 

• Once the project was heavily under 
way, Erco started a three-shift opera- 
tion to speed construction. Test engi- 
neering worked two shifts daily on cali- 
bration of the equipment. Maintenance 
and incorporation of engineering 
changes was done on the third shift. 

• USAF acceptance test time was cut 
from five weeks to two weeks. Boeing. 
SAC and WADC provided personnel 
to speed this part of the program. 

The KC-135 simulator is one of the 
largest and most complicated training 
devices ever built. It has seats for two 
pilots with all controls and instruments 
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For Canadair ...77ie Sky is NOT The Limit! 


What we have learned in the air — we apply 
on the ground. See these snowmobile-type 
vehicles: they are a solution to an unique 
problem of transport over trackless terrain 
through snow, muskeg, sand or water, and 
were Canadair-developed and manufactured 
for the Canadian Armed Forces. 


electronics, digital and analogue electronic 
computing, structural and mechanical test- 
ing: in all a service designed to offer fresh 
impetus for progress. 

Inquiries are invited: write directly to Vice- 
President/Engineering, Head Office. 


And Canadair’s research and development 
division is ready to undertake other special 
jobs in many fields, such as: research, de- 
velopment problems, custom designs. 


C-L 

loi- 


CANAPAIR 


LIMITED, MONTREAL, CANADA 



Getting there in a hurry is only half the story behind the 
success of American's “Royal Coachman.” Further facts— this 
DC-7 nonstop flight offers true luxury features at aircoach 
fares— seats may be reserved upon ticket purchase and an 
economical meal bought for service aloft. There’s even a 
passenger lounge for relaxation. 

But even more important to American is the reliability of its 
equipment. That's why American uses Sinclair Aircraft Oils 
exclusively. They give maximum protection against engine 
heat and friction. 

45% of the oil used by major scheduled airlines in the U. S. 
is supplied by Sinclair. You, too, can place your 
confidence in Sinclair Aircraft Oil. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 


duplicated as they arc in the actual air- 
craft. 

In addition to simulating ordinary 
flight regimes, it is capable of reproduc- 
ing the changes in weight, flying char- 
acteristics and trim that take place dur- 
ing transfer of fuel from the tanker to 
bombers or fighters at high altitude. 
This makes it possible to practice actual 
refueling missions. 

The manufacturer claims that the 
KC-135 simulator is the most complete 
training device ever built and that the 
specifications are the most rigid ever 
imposed on a designer. The machine 
is an analog computer, complete with 
radio, autopilot and refueling factors in 
addition to regular flight controls. 

Convair Sees Trend 
To Avionics, Missiles 

San Diego— Top official of Convair’s 
San Diego Division, predicting that it 
will do an increasing amount and va- 
riety' of avonics research and develop- 
ment for future air weapon systems, 
disclosed plans for a "substantial" ex- 
pansion of the division’s avionics staff 
and facilities. 

Speaking before the West Coast 
Electronics Manufacturers Association 
(WCEMA) here, B. F. Coggan. vice 
president and manager of the San 
Diego operation, said that Convair's 
studies indicate that “the air defense 
mission will be performed largely by 
guided missiles in another decade.” 

In order to give Convair the capa- 
bility for assuming full design and pro- 
duction responsibility for such weapons, 
Coggan said, San Diego must expand 
its avionics efforts. “To put it very' 
bluntly, most of the system develop- 
ment and prototyping we will be doing 
is work that we cannot subcontract due 
to its integrated systems requirements,” 
Coggan said. 

"Much of this work is on the fringe 
of the present state of the art. Most 
of it requires frequent day-to-day col- 
laboration and compromises between 
avionics engineers, acrodynamicists, 
physicists, nuclear physicists and 

Pointing out that many of these pro- 
grams involve risks which avionics 
manufacturers may be reluctant to take, 
Coggan said that "the fruits of these 
efforts, especially any one job, are at 
least uncertain when viewed in the 
light of production prospects. Taken in 
the aggregate, however, we feel that 
this activity is essential in maintaining 
Convair as a prime source of airpower 
10 years from now.” 

Coggan said that Convair-San Diego 
would concentrate its avionics efforts 
largely in those fields which involve ad- 
vanced types of air weapon systems. 
However, he earlier indicated that Con- 


vair’s avionics activities had "proved so 
successful that we find ourselves doing 
jobs for many customers outside Con- 
vair.” For example, Convair-San Diego 
is developing advanced types of air- 
borne mapping radar systems under 
outside contract. Coggan also said that 
Convair now has “one of the best 
equipped and most technically com- 
petent radome design groups in the 
country.” 

Convair also expects to expand its 
avionics activities in the field of major 
assemblies, automatic check-out equip- 
ment and automatic process control, 
Coggan said. 


I that the c 


pany believes its "competitive position 
is strengthened by association with 
competent subcontractors.” However 
he cautioned avionics manufacturers 
seeking Convair subcontracts on two 

• Specifications: Convair has extremely 
rigid specifications to meet as a result 
of military weapon environmental and 
performance requirements and it ex- 
pects all components provided by its 


suppliers to meet these same require- 
ments. "Subcontractors who may feel 
that these requirements are just so 
much contractual boiler-plate, to be 
waived later in the interests of saving 
trouble or meeting schedules, are in 
for a rude surprise.” Coggan warned. 
• Schedules: Many different items 

must come together on time to enable 
Convair to meet its own delivery sched- 
ules, Coggan pointed out, and the mili- 
tary gives no relief from contract obli- 
gations when a Convair supplier is 

‘Therefore,” Coggan said, “we con- 
tinue to do business only with suppliers 
who do not fail us.” 

Coggan sees a growing avionics task 
ahead and says Convair will need out- 
side assistance. As the avionics com- 
position of Convair's air weapons 
grows, Convair expects to do more of 
this work inside the plant, but this will 
also mean more outside purchases from 
established manufacturers. Convair will 
be a good customer for components, 
test equipment and special purpose sub- 
systems, Coggan said. 


Profit Barrier Avionic Complaint 


By Philip Klass 

Dayton — Government must either 
grant a higher percentage profit to avi- 
onics and military electronics manufac- 
turers or provide greater capital support 
if it is to maintain a healthy industry 
capable of meeting the increased de- 
mands of modern warfare. 

This warning was sounded here by 
Dr. Ivan A. Getting, vice president of 
Raytheon Manufacturing Co., a major 
defense supplier, speaking at the recent 
National Conference on Aeronautical 
Electronics. 

The electronic industry's TV busi- 
ness and profits have sagged badly so 
that nearly two-thirds of the industry’s 
total business now comes directly or 
indirectly from defense business. Get- 
ting said. 

Less Support 

Getting complained that the gov- 
ernment has not provided the electron- 
ics industry with the capital support 
which it gives to the aircraft and engine 
manufacturers. For example: 

• Facilities: In the aircraft industry, 
government financing represents about 
70% of the total plant investment, 
Getting said, based on a recent con- 
gressional report on aircraft costs and 

Although no electronics industry 
figure is available. Getting estimated 
that the ratio of Government to pri- 
vate investment was closer to 50/50. 

• Inventory: Based on a study of five 
aircraft companies, Getting said that 


the government was financing 47-80% 
of the inventory through progress pay- 
ments. In the electronics industry this 
figure is only about 30% Getting csti- 

As a result. Getting said, the overall 
return to stockholders on initial invest- 
ment in the electronics industry is “sub- 
stantiallv lower . . . than in the airframe 
industry. Under these conditions the 
industry can not attract private money 
to proside for increasing capital de- 
mands, nor is there any profit available 
with which to finance research and de- 
velopment for the military.” 

Better Fees 

Cctting said that companies that 
pour a large percentage of their engineer- 
ing effort into Cost Plus Fixed Fee 
development programs should be given 
higher fees or “more considerate treat- 
ment of costs,” where there is no pro- 
duction contract. 

Getting was critical of the govern- 
ment for failing to invest in research 
and test facilities for electronics re- 
search on a basis comparable to its 
support of the National Advisory Com- 
mittee for Aeronautics and the USAF”s 
Arnold Engineering Center for aerody- 
namic and engine research. The elec- 
tronics industry has equally difficult 
technological problems. Getting told 
the meeting. 

One example: 

"We are being asked to develop tubes 
which will dissipate upwards of 1,000 
lip., comparable to an aircraft engine, 
but in volumes far smaller.” 
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Ramjet Bomarc Has Tip Control Surfaces 


FIRST PICTURES of the Boeing TM-99 Bomarc show the long-range area defense weapon on static display at Andrews AFB and during 
firing at Patrick Air Force Base, Florida. Boeing has been awarded a S7 million production contract for the missile after successful Bight 
tests. Performance is in region of Mach 2.5, 200 mile range, and 60,000 ft. altitude. The Bomarc is directed to tire vicinity of its 
target by ground radar, working through SAGE or similar computers and a ground-air data link. A self-contained guidance system, be- 
lieved to be radar, then takes over to home in on the target. Bomarc's length is 47 ft., the span 18 ft. 2 in., and the weight about 15,000 lb. 



EXHAUST nozzle of the liquid fuel launching rocket extends from fuselage (right). Rocket cuts out after ramjet starting velocity is reached. 
Note combination padlock on vertical tail surface (right). Guidance system was tested in modified B-57 (AW Jan. 14, p. 75). 


TWO MARQUARDT 28 in. ramjets (AW Mar. 30, 1956, p. 48) power the Bomarc. Each unit weighs under 500 lb., produces roughly 
50.000 lip. at Mach 2.5. Entire tips of the lifting and stabilizing surfaces deflect for control (upper left), aiding maneuverability. 
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AIR TRANSPORT 


Military Poses Threat to Civil Route Plan 


Growing airspace areas reserved for the military 
draw airline fire, block jet airways proposals. 


By L. L. Doty 

Washington— Plans to establish 12 
high-altitude transcontinental airways 
to handle non-stop jet transport opera- 
tions by 1959 are being threatened by 
huge areas of uncharted military air- 
space that come to light only after civil 
routes arc proposed. 

Aviation Week learned last week 
that the bitter wrangle for Ameri- 
ca's rapidly disappearing airspace has 
reached a critical "impasse” and that 
airlines now fear that the straight, 
through routes planned for jet opera- 
tions may deteriorate into zigzag pat- 
terns if areas earmarked for military 
acrobatics and training arc to be 
avoided. 

One airline authority bluntly stated 
that the large sectors of airspace de- 
manded by the Air Force are squeezing 
commercial operations into narrow cor- 
ridors that snarl traffic and increase the 
threat of mid-air collisions. He added: 

"These large military areas arc vast 
roadblocks that are often uncharted 
training areas without any official desig- 
nation. When we decide on an airway, 
then we are often informed by the mili- 
tary that such a routing competes with 
military operating sectors so we are 
forced to create detours." 

Serious Airways Threats 

Airlines point to these cases as cur- 
rently the most serious threats to air- 
ways development and use: 

• Proposed gunnery training area at 
Luke Field, Arizona, will overlay the 
Fhocnix-Los Angeles airway and force 
civil aircraft taking off from Phoenix 
Skv Harbor Airport to reach an altitude 
of '4,500 ft. within eight miles of the 
runway thrcshliold to avoid military 
activities. 

• Move to establish airways and con- 
trolled airspace through the Grand Can- 
yon area is being blocked by 1 5,000 
square miles of air-space requested by 
the Air Force for military operations. 
Two omni ranges were installed last 
April bv the Civil Aeronautics Board 
before the military disclosed that the 
new ainvav would traverse the pro- 
posed military sector. 

• Continental Air Lines has been 
blocked in attempts to obtain a direct 
airways with air traffic control protec- 
tion between El Paso and Albuquerque 


to serve the intermediate point of Ala- 
mogordo, N. M., at Holloman AF'B. 
The proposed airway borders a large 
area of restricted airspace, and the Air 
Force has warned that civil traffic on 
such an airway would conflict with mili- 
tary aircraft maneuvering outside the 
restricted area to achieve proper firing 

• An uncharted military sector west 
of Kansas City, 500 miles in length and 
used for aerial refueling of jet aircraft, 
will cause a sharp bend in the major 
proposed New York-Los Angeles, high- 
altitude airways. 

Inventory of Airspace 

According to the Civil Aeronautics 
Administration, the chief source of the 
present dilemma has been a failure to 
take a full “inventory of airspace.” 

To correct this deficiency, the CAA— 
in cooperation with the military sendees 
—has instructed its air route traffic con- 
trol center chiefs to conduct a sun'ey 
of all military airspace within each 

A CAA^ spokesman told Aviation 
Week that the results of the survey 
indicate the amount of airspace held in 
reserve for military use has been "largely 
underestimated.”’ He said the geo- 
graphical findings hare not yet been 
collated but that initial studies show 
the airspace problem has “reached a 
point where there is no longer any room 

He admitted that the Air Coordi- 
nating Committee has been helpful in 
resolving a number of conflicts and 
cited the some 2,500 cases on airspace 
handled last year. But he echoed the 
airlines' conviction that the problem 
now calls for action on a national level 
rather than on a local level. The Federal 
Aviation Agency, proposed by Presi- 
dential Assistant Edward Curtis, will 
provide the mechanism necessary to 
allocate airspace on a nation-wide basis 
(AW Maf 20, p. 26). 

Air Transport Assn, agrees that the 
Curtis proposal may finally settle the 
issue but points out that the 
permanent program is three years away 
and that decisions must be made now 
if an adequate airways pattern is to be 
implemented. AT A questions the power 
of the proposed interim Airways 
Modernization Board to dictate airspace 
policy on the scale visualized by Curtis. 


A Pentagon spokesman said military 
authorities also are looking to the pro- 
posed Federal Aviation Agency as ulti- 
mate mediator in airspace allocation. 

He said the Air Force is not fighting 
the CAA but is trying to assist the CAA 
in establishing required airways. How- 
ever. he added that USAF is faced 
with the “question of how we are going 
to accommodate essential military ac- 

IIc explained that the military prob- 
lem has been intensified recently by the 
CAA’s six year federal airways plan 
which, he said, is being implemented 
on a "crash basis" and “any crash pro- 
gram will inevitably run into other 
existing programs." 

Both the airlines and the CAA 
emphasize that the airspace problem 
is not a “battle" between civil and 
military agencies. A CAA spokesman ex- 
plained it this way— the problem re- 
solves itself into a conflict between “a 
common airways system and special 
military requirements.” 

However, local hassles between mili- 
tary commands and the airlines some- 
times spiral upward to top level au- 
thorities to intensify airspace conflicts. 
The Luke Field controversy came to 
light when the Air Force advised the 
Air Transport Assn, that it “is impos- 
sible to conduct jet operations from 
that base (Luke) to existing gunnery 
ranges without crossing heavily traveled 
federal airwavs." 

The Air Force warned that in spite 
of precautions taken by the local Air 
Force commander by tunneling jet air- 
craft over check points and by urging 
students to exercise caution when pene- 
trating the airways, “the probability of 
mid-air collision is high." 

USAF told ATA that the airlines 
operating through Phoenix have been 
unwilling to accept the "reasonable 
compromise proposal" that air carriers 
maintain 4,500 ft. or higher at the jet 
penetration points and added: 

"This headquarters fails to under- 
stand the position taken by the air car- 
riers. . . . The precautionary measures 
taken by the Air Force will 'not suffice 
without the full cooperation of the air 
carriers operating in the Phoenix area. 

The Air Force said steps had been 
taken toward establishing caution areas 
to encompass the jet training area, exit 
and entry corridors and a “reasonable 
floor on the airways segment involved.” 

ATA, however, contends that the 
proposal would require airliners taking 
off to reach the floor level of 4,500 ft. 
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within eight miles of the Phoenix com- 
mercial airport. 

ATA countered the Air Force charges 
by stating that "We have been unable 
to find any evidence that the Air Force 
furnished details or even generalities 
in regard to the problem at Luke, prior 
to the meeting at Luke Field Air Force 
Base on Jan. 17, 1957, at which time 
our representative on the West Coast 
was informed by your liaison officer 
that there ‘was a problem at Luke.”’ 

At a later meeting of the two groups, 
ATA said it received the Air Force pro- 
posal which would block "the use of 
one of the busiest federal airways under 
VFR conditions up to 5.000 ft." It 
added that details and charts requested 
from the Air Force to assist in coordi- 
nating the problems with the airlines 
involved “have not been made available 

The association said the air carriers 
offered an alternate proposal to the Air 
Force at the meeting which “in our 
estimation, would be more equitable 
to all users.” At that time, the ATA 
continued, there was no USAF sug- 
gestion of a proposed caution area and 
the first notification that the airways 
would be blocked came with a pub- 
lished announcement in the Airman’s 
Guide of March 19. 

ATA said it can “only conclude that 
you have construed a lack of coopera- 
tion purely on the basis of non-accept- 
ance of your proposal" and added: 


“We appreciate the fact that there 
is a serious problem created entirely 
through the operation of aircraft from 
the Luke Field Air Force Base. Rather 
than continue this problem which the 
Air Force has created, it would be more 
equitable that this type of Air Force 
operation be eliminated, pending a 
solution of the problem.” 

Grand Canyon Debate 

In the Grand Canyon area, two omni 
ranges were installed in April as a 
first step toward controlling the airways 
through the sector. However, the air- 
way link between the VORs at Valle 
and Farmington now crosses the upper 
portion of a proposed military airspace 
reservation while a second airway run- 
ning in a southeasterly direction from 
Valle. Arizona, to Roswell, N. M.. cuts 
off a large slice of the lower portion of 
the reserved area. 

Die proposed sector will encompass 
seven small civil airports and cover an 
area equivalent to the square miles 
contained in the states of Rhode Island, 
New Jersey and Connecticut. Die situ- 
ation was unknown to the CAA at the 
time the VORs were installed. 

Continental Air Lines operates 
north-south flights between El Paso 
and Albuquctquc, serving Alamogordo 
through Holloman Air Force Base as 
an intermediate scheduled stop. 

Direct flights along the route would 
necessitate following the east border 


of a large area of airspace used for 
training by Holloman. At present. Con- 
tinental flights operate off-airwavs 
under VFR flight conditions over a 
devious route to avoid the area and 
serve Holloman. A request that a direct 
airways be established brought this re- 
sponse from the Air Force; 

An airways near the reserved airspace 
sector is impractical because flights may 
encounter balloons and parachutes 
drifting eastward, missiles with active 
homing systems which can link on air- 
craft, drone aircraft, night missiles and 
high-performance aircraft operating out- 
side the restricted area. 

A Continental official told Aviation 
Week. “The Air Force is forcing us to 
provide a second-class type of service 
to an area that requires first-class serv- 

Other airspace differences drawing 
fire from the airlines include the high- 
density sector surrounding Los Angeles, 
off-shore airways between Milwaukee 
and Chicago and the overwater seg- 
ment of the New York-FIorida route 
that is confined to a narrow corridor 
because of Navy activities. 

Although the airline industry is 
negotiating each of the conflicts as it 
appears, most authorities agree with 
Curtis that the granting of airspace on 
a "case-bv-case basis" must be replaced 
with a “clear national policy regarding 
the use of airspace by two or more 
agencies.” 


BOAC Will Order 35 Vickers Turbojets 


London— British Overseas Airways 
Corp. will order 35 Vickers medium- 
range jet airliners, dampening prospects 
for two other British civil jet design 
proposals. 

BOAC’s order for the new four-jet 
Vickers VC-10 is valued at S190 mil- 
lion including initial spares. Plane 
will be developed by Vickers Arm- 
strongs as a private venture with no 
government funds. 

The decision dims hopes for dc 
Havilland’s Comet 4B, a bigger, more 
economical model the company an- 
nounced only last week. It also hurt 
chances for Handley Page's recently 
announced design for a civil version of 
the Victor jet bomber. 

Still another jet contender, a Bristol 
Aeroplane Co. design, is believed to be 
the choice of British European Airways 
for a relatively small order. 

The VC-10 normally will seat up to 
120 passengers. It will be powered by 
four Rolls-Royce Conway engines 
mounted at the rear of the fuselage in 
a manner similar to the French Cara- 
vclle (AW Sept. 24. p. 47). 

BOAC plans to use the new Vickers 
jet on its African, Far Eastern and 


Australian routes. It is designed to be 
at its most efficient in stage lengths be- 
yond 1.500 mi. The Vickers plane will 
have a double bubble fuselage similar 
to the Vickers Vanguard, carrying pas- 
sengers on the upper deck and cargo in 
the hold. Vickers savs that in its high- 
est density version tlie VC-10 will carry 
up to 147 passengers. 

Plane is designed for good field per- 
formance at high altitude airfields and 
under high temperature conditions. 
Cruising speed is expected to exceed 
600 rnpli. 

Die British government has ap- 
proved the capital expenditure by 
BOAC. which is state owned. British 
jet airliner situation has come full 
circle through a number of proposals 
back to Vickers which had the V-1000 
jet airliner prototvpc well under con- 
struction when the government con- 
tract was canceled in late 1955. 

Vickers, which has sold almost 400 
turboprop Viscounts and is building 
forty large turboprop Vanguards for 
British European Airways and Trans 
Canada Airlines, thus becomes the only 
company on either side of the Atlantic 
so strongly entrenched in both turbo- 


prop and turbojet aircraft fields. 

Vanguard deliveries to both opera- 
tors are scheduled to begin in 1960. 
Deliveries of the new jet airliner will 
begin in 1963. The company believes 
there arc large markets for both types. 

“The worldwide advantages of a jet 
aircraft of this type with especially 
good takeoff characteristics will, we 
believe, make the Vickers VC-10 a 
strong competitor with the U. S. jets 
in the same class,” according to Sir 
Ceorge Edwards, managing director of 
Vickers Armstrongs Aircraft Ltd. 

BOAC says the order will be placed 
as soon as the preparatory work of draw- 
ing up the contract and detailed speci- 
fications is completed. In addition to 
33 Bristol Britannias, BOAC now has 
on order 1 9 de Havilland Comet 4s and 
15 Boeing 707s. 

Decision in favor of the Vickers air- 
craft comes as somewhat of a surprise 
for two reasons. One, it cuts off any 
possibility of a follow-on BOAC order 
for Comets. Two, it puts a definite end 
to past government policy of sharing 
mailable orders among the major British 
manufacturers. Apparently, the deci- 
sion was made on technical merit in 
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spile of tlie fact that Vickers already 
is quite busy with Viscount and Van- 
guard orders. 

This marks a swift reversal from a 
few months ago when the government 
announced dc Havdland would build 
the DH-118 jet airliner for BOAC. 
This purely political announcement 
was a jolt both to the airline, which 
didn't want the aircraft, and the manu- 
facturer, which was not very interested 
in building it. Eventually the project 
was dropped. 

The technical decision in favor of 
the Vickers aircraft— which apparently 
only a political decision similar to the 
DH-118 fiasco could upset at this point 
—was made after a design competition 
which a number of British manufactur- 

In two separate competitions. BOAC 
sought a medium to long range jet 
and BEA sought a short to medium 
jet. BOAC entrants included Vickers, 
dc Havilland, Handley Page and possi- 
bly Bristol. Designs were submitted 
to BEA by Vickers, Bristol and dc 
Havilland. 

The Comet 4B and Vickers VC-10 
could still be possibilities for BEA in 
view of the fact that its ordei may be 
too small to warrant production of 
the Bristol jet, which also is believed 
to have four engines mounted aft on 
the fuselage. 

Number of jets required by BEA is 
said to be as low as six. 

The announcement of de Havilland 
Aircraft's new project followed Capital 
Airlines' decision to at least tcnrporarilv 
shelve its order for four Comets 4s and 
10 Comet 4 As (AW May 13, p. 39). 

Dc Havilland said the new Comet 
4B will offer a medium range jet with 
a 10% increase in seating capacity and 
a 15% reduction in seat-mile cost, fac- 
tors which will enable the jet to op- 
erate on an economical level of a turbo- 
prop airliner. 

Fuselage of the new Comet will be 
extended 38 inches over that of the 
Comet 4A to allow for two extra rows 
of passenger scats. 

Removal of the wing nacelle tanks is 
also planned. 

No change lias been made in the 
gross weight of 152,500 lb. The new 
aircraft will carry 99 passengers in a 
tourist version: 84 first class. 

Dc Havilland gave these alternative 
methods of cruising the aircraft: 

For maximum speed over short stages, 
it can be flown at an optimum altitude 
of 23,500 ft. at speeds between 520 
inpli. and 545 rnpli. carrying a payload 
of 20.000 lb. over 300-2,000 mi. stages. 

It also can be climbed to 3S.000- 
42.000 ft. at a cruising speed of 490 to 
500 mph. to extend the stage length 
to 2,600 mi. with the same payload. 

By comparison, the intercontinental 
Comet 4 under construction for British 


CIVIL VICTOR proposed by Handley Page is version of Britain's four-jet bomber. Fou 
Rolls-Royce Conway engines will power the plane, give it a 600 mph. cruising speed, maim 
facturcr says. Civil Victor could carry 172 passengers London-Romc non-stop. 


Overseas Airways Corp. will have a 
stage length of’ 3,000 mi. with a ca- 
pacity payload of 14.500 lb. 

De Havilland said that with first- 
class seating, seat-mile cost of the 4B 
will vary from 1.6 cents per scat-mile 
on longer stages to about two cents on 
a 500-mile stage. 

Break-even passengers load factor for 
the Comet 4B on a representative 750 
nri. stage is given as 37%. On a 300 
mi. stage, the aircraft is designed to 
have a 50% break-even load factor. 

The 4B, to be known as the Conti- 
nental Comet, will har e the same quick 
turn-around features planned for the 
4A. These will include integral power- 


operated passenger stairs and a built-in 
auxiliary power starter. Provision is also 
made for ground refrigeration. 

Both de Havilland and Vickers have 
indicated their intention to continue 
work on aircraft ordered by Capital 
despite the airline's shelving decision 
which involved 14 Comets and 15 
Vickers Viscounts. 

De Havilland is hopeful that Capital 
will renew the order later this year. 

If the airline should renew its order, 
it now presumably would be for 4Bs. 

Vickers expects no trouble in dis- 
posing of its aircraft elsewhere if the 
Capital order is not renewed. 

Civil version of Britain's four-jet long 
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range Victor bomber could earn' 172 
passengers London-Romc at a cruising 
speed of 600 mph. or better. 

Increased tankage, according to 
Handley Page, would permit New York- 
London non-stop operation with 122 
passengers. 

Rolls-Royce Conway engines arc 
planned as the civil Victor's powerplant 
and they would be equipped with 
silencers and thrust reversers. Four- 
man crew includes two pilots, navigator 
and radio operator. 

Operation from existing airfields, 
without need of runway extensions, is 
cited as a major Victor advantage. The 
airplane will use a maximum of 6,120 
ft. for takeoff at its top all-up gross ot 
214,000 lb., and a maximum of 4,230 
ft. for landing at 160,000 lb. 

Wings and tail of the proposed civil 
aircraft are same as those of the Victor 
bomber. 

Similarity also applies to flying con- 
trols, systems and services. 

Fuselage, however, is new, and is of 
double-deck design. Two of three pas- 
senger entry doors are located on the 
upper deck, the third on the lower deck. 
Baggage door is on the upper deck, 
freight door at rear of lower deck. 
Galley is below. Decks are connected by 
two spiral staircases. 

Typical internal layout, according 


Victor Transport 
Specifications 

Engines 4 Rolls-Rovce Conway 

Wing Span 126 ft. 

Overall Length 126 ft. 3 in. 

Overall Height 33 ft. 

Fuselage Length 112 ft 

External Fuselage Width 12 ft 

Total Fuselage Volume. . 11,250 cu. ft. 
Usable Fuselage Volume. . .9,850 cu. ft. 
Freight and Baggage Volume. 860 cu. ft. 
Max. Passenger Scats, 34 in. pitch. .172 

Fuel in Wing Tanks 8.000 I. gal. 

Fuel in Tip-Tanks 2,600 I. gal. 

Total Usable Fuel 10,500 I. gal. 

Total Usable Fuel (Long-Range 

Version) 12,000 1. gal. 

Maximum Take-Off Weight. 214.000 lb. 
Maximum Landing Weight. 160,000 lb. 

Maximum Pavload 40,000 lb. 

Gross Distance to 50 ft. at 
214.000 lb. Gross Weight. . . 1.720 yd. 
Balanced Field Length for Take-Off. 

214.000 lb. All-Up Weight. 2, 040 yd. 
Landing Distance From 50 ft. at 

160.000 lb. Gross Weight. .1,410 yd. 

Approach Speed at Maximum Land- 
ing Weight 154 mph. 

Landing Weight 136 mph. 

Rate of Climb at 30,000 ft. (at 

214.000 lb.) 2.500 ft./min. 

Time to 30,000 ft 8 min. 

Cruising Speed at 40,000 ft. .... . 

over 600 mph. 


AIRLINE OBSERVER 

► Look for Capital Airlines to choose the twin-engine Sud Caravcllc jet 
transport to replace its suspended order for 14 de Havilland Comets (AAV 
July 30, p. 40). A large number of Capital's top engineers and management 
staff attended each of the Caravelle’s demonstration flights during its recent 
tour on the East Coast. The airline originally bypassed the French transport 
because of a strong leaning toward four-engine equipment. Now, Capital 
feels that the low operating costs and passenger appeal of the Caravcllc will 
offset any disadvantages stemming from the aircraft’s two-engine con- 
figuration. 

► Wall Street observers feel that Capital’s suspension of the Comets and 1 5 
additional Vickers Viscount turboprop purchases is providing a breathing 
spell for Capital Airlines that will permit revenues to catch up with expenses 
for the first time since the delivery of the Viscounts began. Capital already 
has 59 Viscounts on hand. During the past 18 months, pre-stafling, training 
and other expansion expenses have consistently out-stripped revenue increases. 
Substantial improvement in operating results during the first quarter of the 
year, coupled with a recent leveling off of expenses, has resulted in a normal 
relationship between costs and revenues that will set the stage for a revised 
equipment program. 

► Abolition of visas and acceptance of identity cards or expired passports 
for inter-European trips of short duration has been proposed by the 
European Civil Aviation Council. The recommendation, designed to 
encourage European air travel, also includes exemption of children from 
government documentary requirements, simplified clearance of baggage 
and the elimination of passenger manifests. The group also called for 
more adequate hotel facilities in Europe to prepare for the jet age of air 
transportation. 

► Douglas Aircraft has cut engineering overtime on all commercial transport 
production including the DC-8 jet transport. The move followed the 
reduction of overtime on all military projects except Douglas’ Thor inter- 
mediate range ballistic missile (AW May 6, p. 29). Engineers working 
on DC-6 and DC-7 scries projects have been reduced to a 40 hour week 
and direct engineering hours per week on the DC-8 have been cut to 40 
hours and 48 hours in alternate weeks. Rate still tuns higher for groups 
lagging behind schedule. 

► Air Transport Assn, proposed rcconfirmation ruling and $3 penalty plan 
against no-snows has been presented to the Civil Aeronautics Board. If 
approved bv the board the rcconfirmation requirement will be effective 
July 14 and the penalty plan September 15. 

► Air Line Pilots Assn, membership has voted unanimously for adoption 
of a proposal that would require IFR flights on triangle airways between, 
Washington, New York and Chicago above 9,500 ft. (AW May 6, p. 40). 
If airlines also approve the proposal, the plan is scheduled to go into effect 
on July 1. 

► American Airlines is contending that a pennit granted it bv the Mexican 
government to operate between Mexico City and Dallas-Fort Worth can- 
not be revoked, suspended or cancelled under Mexican law except for 
failure to provide service. The point was raised by American Airlines 
attorney Erby Swift during Civil Aeronautics Board hearings on the Chicago- 
Mexico City case. 

► Aeroflot, Soviet-owned airline, claims successful use of fog-dispersing tech- 
niques for Tu-104 jet transport operations. The airline described the 
operation of an Li-2 piston-engine transport equipped with fog-dispersal 
apparatus over a fog-shrouded river and airport at Irtutsk. While an cast- 
bound Tu-104 stood by waiting to land, the Li-2 flew through the area 
ejecting a "stream of white flakes-drv ice-into the air” to open a fog-free 
corridor for the jet transport by causing droplets of moisture to change 
into snowflakes. 
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American Gives You... 

One Recess, 

One Tool Design 

for every aircraft 
fastening job 


the name is Torq-Set 


1 TORQ-SET, by American, is the only fastener of its kind 
with a recess that will do all your fastening jobs. The cxclu- 

range of "sizes. P * 

2 With TORQ-SET, a one piece bit adjusts easily to any 
type wrenching tool, providing close-to-head operation on 


3 As a completely forged product, TORQ-SET fasteners 
are mass produced in quantities by American to assure you 
adequate supply for all your aircraft fastening jobs in one re- 

with superior strength. 


A TORQ-SET con be power-driven lighter, yet removed 
for driving makes this possible. TORQ-SET is supplied in 

S TORQ-SET is the only high torque recess that can meet 
both present and future needs. It is capable of delivering 
torque values far in excess of present aircraft requirements. 
For example, the average torquing ability of the fts inch 
TORQ-SET is 2540 inch pounds, 58% higher than actually 

Find out how TORQ-SET can help solve production 
problems. Write, wire or telephone American Screw Co., 
Willimantic, Connecticut. 


The biggest news 
< fasteners comes from 



meric an 




to Handley Page, is a mixed configura- 
tion with 20 first class, 117 tourist scats. 
Bunks for first class passengers, toilets 
and dressing rooms on both decks, a 
service lift between the decks, and a 
lounge and bar are features of layout. 

Manufacturer says the civil Victor 
could be operated between London and 
Johannesburg with one stop— at Kano 
in Nigeria-on the 5,728-mi. route. 
Flving time would be 11 hr. 21 min. 

The Victor can enter service as a 
commercial airliner in 1961, Handley 
Page says. 

Cancelled Viscount 
To Make U. S.Tour 

London— Vickers-Armstrong has dis- 
patched one of the turboprop Viscount 
airliners originally ordered by Capital 
Airlines on a U.S. sales tour under 
company colors, 'lire move is part of 
an effort to find buyers for the 1 5 Vis- 
counts made available when Capital 
decided not to buy them. 

Since six of the aircraft now are 
flying and the remainder are in an 
advanced stage of construction, the 
company does not anticipate anv great 
difficulty in finding buyers who arc 
seeking early delivers'. 

Vickers-Armstrong would prefer to 
have the dollars which U. S. sales would 
bring and is making its initial pitch 
there. Results are said to be "very 
encouraging.” A number of airlines 
have expressed interest. 

Wing Flap Error 
Blamed in DC-6 Crash 

Washington— Full retraction of wing 
flaps at low altitude during a circling ap- 
proach to the airport without necessary 

Aeronautics Board last week as the 
probable cause of a Canadian Pacific 
Airlines DC-6B crash at Cold Bay, 
Alaska, last August. 

Eleven passengers and four crew 
members were killed in the accident; 
another three passengers were injured. 
At the time or the crash, the aircraft 
was en route from Vancouver to Tokyo 
and Hong Kong. 

Investigation disclosed that the air- 
craft was approaching the airport and. 
after breaking through overcast, the 
pilot may have found he was not in 
position to land on the runway and 
decided to go around. The plane set- 
tled and crashed as a turn was being 
executed. 

The CAB also said that in addition 
to the retracted flaps, it also was deter- 
mined that the engines were not oper- 
ating at the prescribed power settings 
necessary to execute a missed-approach 
procedure. 


Silencing Jet Fleet Will Be Costly, 
Civil Engineers Are Advised 


New York— Airline use of sound sup- 
pressors on their fleets of jet transports 
is not going to come cheap, an Amer- 
ican Airlines official told American So- 
ciety of Civil Engineers members at a 
recent jet-age conference held here un- 
der sponsorship of ASCE's Air Trans- 
port Division. 

Cost of quieting American’s 30-plane 
Boeing 707 fleet will approximate S50 
million over the operational life of the 
fleet, according to Marvin Whitlock, 
vice-president, operations planning. Fac- 
tors contributing to the high cost, Whit- 
lock said, include: 

• 6% increase in takeoff runway length. 

• 2% boost in fuel consumption. 

• Thrust loss of 14-2%. 

• Aircraft weight increase of about 
400 lb. 

Basis of American’s calculations was 
a derated Pratt and Whitney J57, 
which was scaled up to a full-thrust 
J57. Whitlock said. Current indication, 
he added, is that noise level of the J57, 
J75 and Rolls-Royce Conway are about 
the same. 

Whitlock said the cost would have to 
be passed along to the paving passen- 
gers- 

Engineers attending the session on 
problems they will be facing with the 
new transports heard an optimistic re- 
port from Boeing Airplane Co. on its 
noise suppressor work. 

Suppressor Answer 

Donald A. Buck, Boeing’s manager of 
transport operations planning, told the 
meeting that, in regard to jet engine 
noise suppressors. "We think we have 
the complete answer ... by this sum- 
mer. our prototype 707 will be fitted 
with four sound suppressor devices that 
v c consider to be the prototype models 
of production units. . . . With the use 
of such effective suppressors and the 
best climbout procedures for each local- 
ity, civil jet transports are not expected 
to be any noisier— or even as noisv— as 
some of today’s airliners.” 

Buck made these observations about 
jet sound suppressors: 

• Characteristic of sound is that the 
higher frequencies are rapidly attenu- 
ated with distance. This characteristic 
is used to advantage in current suppres- 
sor designs which attenuate low and 
medium frequencies of the jet exhaust 
by the greatest amount. 

• With some models of suppiessors, it 
has been possible to reduce sound pres- 
sure level by as much as 40 decibels at 

• Suppressor drag ranges from 6%-7fo 
at cruising speed. 


• Suppressors induce a thrust loss of 
about li%-2% and a weight penalty 
of approximately 100 lb. per unit. 

• Taxi procedures using additional en- 
gines to reduce required thrust on each 
engine cut noise levels, Boeing found. 
When turning maneuvers were accom- 
plished with two engines on one side 
of the plane instead of one engine, 
sound was reduced by 6 to 8 decibels. 
Straight taxi with all four engines in- 
stead of two resulted in a 2 to 3 decibel 
reduction. 

• From idle to 83% rpin. is the range 
of power involved in terminal opera- 
tions. At 63% rpm. during idle, sound 
level is about 95 db with the 707; 
when the pilot applies power to start 
his taxi roll, rpm. rises to 83%, sound 
goes up to 103-104 db, as taxi roll is 
under way, engine power is cut back 
and noise drops to idle level. 
Terminal Mockup 

Buck described tests conducted in a 
mockup terminal area Boeing built at 
Seattle. Concrete block finger-type 
mockup was 80 ft. long. 15 ft. deep, 9} 
ft. high. Tests covered 14 different op- 
erations with the 707 prototype and a 
KC-97 tanker. The jet transport's noise 
outside gates of the terminal was 110 
db and 113 db during some tests, 
while noise inside the finger at same 
power level was only 92 db and 91 db. 
Keeping passengers in a terminal finger, 
along with use of fences, will effectively 
dispose of the noise problems at gates, 
Boeing feels. 

Proper location of takeoff areas can 
eliminate 40-50 db of takeoff noise 
at the terminal, he noted. 

With the use of suppressor/reverser 
cn commercial jet transports. Buck said, 
relative runway lengths will be 500 ft. 
greater. 

By the time production 707s are 
equipped with the suppressor/reverser 
devices. Boeing will have spent $20 mil- 
lion on their development, according 
to Buck. 

Buck commented that tests with the 
707 prototype indicate that blast and 
deflector fences effectively cut blast and 
noise respectively and will remove any 
problems of taxiing, loading passengers, 
and ground servicing of jets at airport 
terminals. 

Other Boeing comments: 

Company believes that, as number 
of passengers increase and available air 
space decreases, the number of pas- 
sengers per plane will have to rise. En- 
gine power improvements will take care 
of corresponding increases in takeoff 
weight and longer runways will not be 
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MORE ABOUT BRISTOL’S “WHISPERING GIANT” 

Noise-level tests prove that the Britannia WHISPERS! 



World’s largest, fastest, quietest turboprop 
airliner reduces noise levels to a new low 


Official noise-level tests at a large international airport 
have underlined the amazing quietness of Bristol’s Whis- 
pering Giant. With a ground noise-level of 81 decibels 
when taking off, the Britannia was 50 decibels quieter 
than jet transports flying today, 20-25 decibels quieter 
than current four-engined airliners . . . and quieter even 
than twin-engined airliners. 

The Britannia carries up to 133 passengers at amazingly 


low operating costs. She is the world's most versatile air- 
liner because she maintains her matchless standards of 
efficiency and economy from the longest trans-polar flight 
to short inter-city runs. 

Powered by four 4120 h.p. Bristol Proteus turboprop 
engines, the 175,000-lb. Britannia cruises at a guaranteed 
400 m.p.h. with all the smoothness and whispering lux- 
ury associated with turboprop flight. 


The Britannia has been more thoroughly pre-operation- 
ally tested than any airliner ever before. Her structure 
has undergone over 54,000 simulated flying hours in a 
pressure tank . . . while her engines have been proved in 
more than 74,000 flying and bench hours. 

She is the latest product of a company long renowned 
for progressive ability, achievement and reliability in avia- 

The Britannia has met with worldwide recognition and 
demand. She is now in commercial service with British 
Overseas Airways Corporation and has also been ordered 
by Northeast Airlines, Canadian Pacific Airlines, El A1 
Israel Airlines, Hunting-Clan Air Transport, The Royal 
Air Force and The British Ministry of Supply. 


BRISTOL > 

Britannia 

BRISTOL AIRCRAFT LIMITED • ENGLAND 



needed for takeoff. However, since the 
enlarged planes wdl also be heavier at 
landing, longer landing requirements 
are probable. 

Boeing studies show that turbojets, 
rather than turboprops, will be the fu- 
ture short-haul aircraft Company says 
it is possible to build a small jet plane 
that will operate economically at ranges 
of 500 miles and less and will require 
takeoff runway lengths of 4.800 ft. 
Such planes will have about the same 
cost patterns at today’s short haul air- 
craft. 

Since the 707’s outboard engines are 
92 ft. apart, it will be advisable to sur- 
face areas on cither side of taxiways 
these planes will use to prevent airport 
erosion and engine ingestion of debris. 
As long as these new surfaces arc plainly 
marked, they can be of thin section 
since they will not have to carry any 
appreciable loads. 

This is a program that can start im- 
mediately, Boeing says. 

Douglas DC-8 

James B. Edwards, Assistant to the 
Chief Engineer, Douglas Aircraft Co., 
stressed pilot training for jet transports. 
According to Edwards, "Pilot training 
i, a very' necessary thing to the safety 
and proper operational use of today’s 
complex aircraft. The hazards of train- 
ing in flight affect the manufacturer, 
the operator, and the airport commu- 

"To reduce this type of flying to a 
minimum, a DC-S simulator is being 
built to our specifications bv Link Avia- 
tion and will be in sendee prior to our 
fiist airplane flight. 

"Having a simulator in operation be- 
fore a plane’s first flight is ail innovation 
in the air transport business, and will 
permit our engineers and pilots not only 
to study systems operations completely, 
but will also help to establish desired 
control forces. 

"Another connected development is 
the Douglas-designed Telcrama runway 
simulator. This device permits a pilot 
to perform airport checkouts since air- 
port relief maps used with the device 
may be made to duplicate exactly any 
desired landing field.” 

Other Points 

Other points made by Edwards: 

• Approach and landing speeds of the 
DC-8 will approximate current large 
transport aircraft. He cited these typ- 
ical figures: downwind leg— 155 kt.; base 
leg-140 kt.; final approach-128 kt.; 
touchdown-118 kt. 

• Tight turns on the ground can be 
made with the DC-8 in spite of its 
four-wheel, bogie main landing gear 
configuration. Reason is that the rear 
pair of wheels caster freely when the 
i:osc wheel is turned more than 45 deg. 
When nose wheel is straight or turned 


Boeing 707 Production Line 



RIGHT inboard wing section of first Pan American jet 707 is positioned for joining with 
left inboard, wing center sections in Boeing Airplane Co. plant, Renton, Wash. 



CENTER fuselage section of first plane is placed in pickup jig for detail finishing, 
will then be mated with forward fuselage and cab sections. 
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WING stub or center section of No. 1 undergoes final inspection prior to being joined with 
right and left inboard wing sections. 


less than 45 deg., rear wheels are auto- 
matically locked m the trail position. 
It is particularly important that they be 
locked upon landing. 

• In a tight turn, wing tip will swing 
on a radius of about 90 ft. and width of 
runway used bv the main wheels is 87 
ft. 

• Aero-screen, a Douglas-developed, 
small, high-speed jet blast emanating 
from under the lip of engine pods, ef- 
fectively prevents most cases of jets' 
ingesting foreign matter. Device, which 
operates at airplane ground speeds be- 
tween 0-40 mph., when it shuts off 
automatically, reduces engine thrust bv 
only .25%. 

Douglas Aircraft and NACA agree 
that the device will substantially reduce 
ingestion damage which the Air Force 
says is responsible for nearly 50% of all 
its premature jet engine changes. Ed- 
wards told Aviation Week that reverse 
thrust may complicate matters, how- 
ever, since the reverse air blast can kick 
up gravel and foreign objects just as 
the engine is being accelerated and suc- 
tion through the inlet increased. 

• Publicized need for extra-long run- 
ways for jet transports exaggerates this 
requirement, according to Edwards. 
Longer runways will be needed onlv for 
a minority of flights. As examples, Ed- 
wards cited Johannesburg, elevation 
5,050 ft., calling for 11,400 ft. of run- 
wav for maximum takeoff condition on 
a standard temperature dav, 1 5,900 ft. 
on a hot day; Mexico City, elevation 
7,340 ft., 11,900 ft. standard, 14,600 ft. 
on a hot day. A flight from Denver to 
Honolulu would require an 11,000-ft. 
takeoff runway on a standard day, 13.- 
500 ft. on a hot day. Chicago to Eu- 
rope would require 9,050 ft. standard. 
10,200 ft. hot day. 

For most flights, Edwards said, run- 
ways of 7,000-9,000 ft. length would be 
adequate. 

Six Minute Deplaning 

DC-8, as the 707, has been designed 
with two passenger doors, two doors 
opposite the passenger doors for food 
service, and with easy baggage and 
cargo access, Edwards said. Passengers 
deplaning should require six minutes, 
passengers enplaning 15 minutes. Six 
minutes should take care of removing 
luggage from the plane, 24 minutes for 
loading luggage. 

Cargo should be unloaded in 1 5 min- 
utes and loaded in the same amount of 

DC-8’s total cnginc-off turn-around 
time will not exceed 30 minutes, Ed- 
wards said. 

Ground operation of the DC-8s 
should not cause serious noise problems. 
Edwards said, agreeing with Buck. 

He suggested the use of blast fences 
and ear plugs for ramp personnel pro- 
tection. 
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A SPECIAL BREED OF CAT... 



are the aircraft parts of today 


. . .and the divisions of H & B American Machine Co. 
Inc. offer you the specialized skills and equipment 
needed to produce these parts on schedule 
and of the highest quality. 


Convair B-58 


American Machine Co., Inc. 

General Offices: Prudential Plaza, Chicago 1, Illinois 
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Russians Claim 
Best Turboprop 

Vienna, Austria-The performance 
data recorded by the newest western 
turbo-prop aircraft are to be exceeded 
by Soviet Russia’s newest model, the 
Ukraina, according to O. K. Antonov, 
chief constructor of the A. N. Tupolev 
aircraft construction team. 

Antonov, in issuing a few data, at- 
tempted to demonstrate the planned 
superiority of this newest Tu class air- 
plane to the Vickers Viscount. 

The Viscount has the wings fitted 
to the bottom of the fuselage, the 
Ukraina will have the wings fastened 
to the upper sector of the fuselage. 
Both planes have four turbines which 
drive the propellers. The Ukraina is to 
have a seating capacity ranging from 
60 to 80 and a cruising speed of 600 
kph. (593 mph.), whereas the Viscount 
scats 40 and registers a cruising speed 
of 500 kph. (311 mph.). Fuel con- 
sumption of the Soviet type turbines 
is much lower than the Dart tur- 
bines of Rolls-Royce, as used in the 
British product. 

Both planes have their best cruising 
altitude ranging between 8,000 and 10,- 
000 meters above ground (26,246.4 to 
32,808 feet, respectively). The Ukraina, 
owing to the greatly reduced weight (as 



Homemade Rocket 


Impressive do-it-yourself rocket displayed 
by teen-ager Theodore Panayotoff was built 
by him for science fair. Pressurized oxygen- 
alcohol fuel powers the rocket, which lie 
plans to launch this summer. 


compared with the Viscount), starts at 
short length both from concrete run- 
ways and from grass-surfaced runways. 

Future plans call for the construction 
of a 1 80-passenger commercial transport 
also to be worked out by the Tupolev 
team in the near future, according to 
the Antonov statement. 

DC-8, Viscount Fleet 
Increased by TCA 

Montreal— Trans-Canada Airlines has 
ordered two additional Douglas DC-8s 
and increased its Vickers Viscount or- 
ders by 13, raising the airline's fleet 


investment through 1959 to about $140 
million. Its DC-8 orders now total six, 
its Viscounts received and on order 
total 51. 

TCA’s turbine fleet by 1960 also will 
include 20 Vanguards. 

Two Super Constellations now on 
order will bring the total of this interim 
equipment to 11. 

All the piston equipment, including 
the Lockheed planes, will be sold over 
the interim period. Six of the airline’s 
24 DC-3s already have been sold for 
late 1957 delivery. 

Remainder of the piston fleet consists 
of 21 Merlin-equipped DC-4M North 
Stars. 
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DETREX 


CHEMICAL INDUSTRIES, INC. 

Box 501 • Detroit 32, Michigan 


British Form Group 
For Air Travelers 

London— Organization to represent 
air passengers has been formed in 
Britain, to be known as the Interna- 
tional Society of Air Travelers and Air 
Transport Users. 

It lists these objectives: 

• To care for the legitimate interests, 
safety, comfort and convenience of air 
travelers. 

• To assist in improving the volume, 
scope, regularity, usefulness and safety 
of air services. 

• To obtain the abolition of all un- 
necessary delays and restrictions on air 
travel avid transport. 

• To obtain the abrogation of certain 
international and national legislative 
vexations for the air traveler. 

• To give support to beneficial develop- 
ments ill civil aviation. 

The group secs itself performing a 
function similar to that of automobile 
clubs for motorists. 

1'irst president is Lord Brabazon of 
Tara, holder of Britain's No. 1 pilot's 

Transport Anxiety 
Stirs British Action 

London— Council of Air League of 
the British Empire has set up a special 
committee to study organization, equip- 
ment and functioning of British civil air 
transport. 

Chairman will be Sir Miles Thomas, 
former head of British Overseas Airways 
Corn, who now heads Monsanto Chem- 

One committee function will be to 
seek ways to improve the position of 
the independent airlines in Britain. Sir 
Miles Thomas says that as BOAC chair- 
man he felt the independent airlines 
were so badly treated "that the private 
enterprise element could not get into 
the picture.” 

Spokesman for the group said it has 
been set up because of anxiety concern- 
ing Britain’s position in the field of 
international air traffic and the in- 
adequacy of its reserves of air transport 
for military purposes in an emergency. 

Cubana to Receive 
Third Constellation 

Companies Cubana dc Aviacion 
(Cubana) will soon receive delivery of 
a third Lockheed Super-G Constella- 
tion to be used on the carrier's long 
distance routes between New York- 
Havana, Havana-Madrid and Havana- 
Mexico City. The aircraft will hold 86 
passengers in mixed tourist-first class 
seating arrangement. 
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Nine of the 14 Lockheed aircraft in or approaching flight test: Front row— F-104A fighter, T2V-1 trainer, F-104B two seat fighter-trainer; second row— 1649 Starliner 
commercial transport, WV2-E radar search plane, 1049 Super Constellation; back row— P2V-7 patrol bomber. Electra prop-let transport, WV-2 radar search plane. 


A fleet of Locklieecls for flight test engineers 


Big assignment for flight test engineers and analysts: Test-prove a 
fleet of Lockheeds year after year. 

The planes change, but there is always a varied fleet of aircraft 
demanding the ingenuity of Lockheed's Flight Test Engineering 
Staff. In such a diversified program engineers flight-test cargo and 
passenger prop-jet transports; jet fighters, trainers and interceptors; 
turbo-jet transports; bombers; radar search planes and unique air- 
craft such as the U-2 high altitude test plane. 

The aircraft flying above represent an important share of Lockheed’s 
current flight test program. At present 12 different models — an 
average of 30 planes — are in flight test. And coming soon — the 
important prop-jet Electra and 10 passenger turbo-jet transport 
projects. 



This program of unmatched diversification has created a number of 
new positions on all levels for professional flight test engineers and 
analysis and inst rumentation engineers. The brief resume form below 
is for your convenience in contacting E. W. Dcs Lauricrs, manager 
of Lockheed’s Placement Staff. 


E. W. Des Laurlers, Manager, Placement Staff 

LOCKHEED California Division 

AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA 

Dear Sir: Please send me your brochure describing life 
and work at Lockheed in Southern California. 


FIFIO OF ENGINEERING 


HOME ADDRESS 


CITY AND STATE 


MISSILE ENGINEERING 


Data Gives Estimate for Winged Missile 


By K. D. Wood 

Availability from NACA of data on 
triangular wings and wing-body com- 
binations permits, by proper analysis, 
reasonably accurate estimates of the 
aerodynamic characteristics of certain 
missile configurations up to Mach 2.5, 
and also permits optimizing designs for 
a specified payload or performance with 
much greater confidence in flight-test- 
vcrifiability than has hitherto been possi- 
ble from theoretical considerations 

This review of the data is done with 
a view to making quick and reasonably 
accurate performance estimates. It 
shows, by example, how the configura- 
tion of a hypothetical Mach 2.5 missile 
with payload of about 500 lb. may be 
optimized for maximum range. 

Performance of a missile of a given 
weight (W) and thrust T (M. o. tt) 
(which is a function of Mach number 
and air conditions) is uniquely deter- 
mined bv the relationship between its 
drag coefficient C„ = D/qS and its lift 
coefficient C,. = L/qS. For missiles 
such as the configuration shown in Fig, 
1, it is customary to consider that S is 
S„, the shaded area shown in Fig. 1, for 
cither the wing alone or the wing-bodv 
combination, even though a substantial 
portion of the wing area S„ , is inside 
the body. 

The drag and lift coefficients of a 
specified geometric combination of wing 
and body arc related by the equation 
Co. - Co, ml. + (ACWCV) 
where C,„ min" 11 is the minimum drag 
coefficient of the combination (a func- 
tion of Mach number) and (aC,,„ C ! ,„) 
““ is the “drag rise factor" (also a func- 
tion of Mach number). 

It is helpful in analyzing the data on 
wing-body combinations to consider also 
the relationship between lift coefficient 
and angle of attack 

Cu = (dCi/da)** 

where (dCt/da).'” = a,™ is the “lift- 
curvc-slope” (also a function of Mach 
number). 

A third equation involving pitching 
moments about the center of gravity of 
the missile is necessary to specify' com- 
pletely the forces in flight at zero yaw, 
and to study longitudinal stabihtv and 
control, but this problem will not be 
considered here (though its solution is, 
of course, indispensable to satisfactory 1 
guidance of the missile) as this article 
is concerned only with performance of 
missiles. 



missiles like Fig. 1, with a wide range of 
triangular (“delta" or “a") wings at 
Mach 1.50 and Mach 2.02 are given in 
NACA TN 5794 and 5795. These data 
arc indispensable to this problem; they 
arc an important contribution to the 
growing body of available data in this 
field because, for the first time, they 
permit accurate (flight-tcst-vcrifiable) 
estimates to be made, not only for test 
conditions but also for conditions and 
configurations which represent minor 
departures from the test values. 

Good estimates can also be made, 
with the help of aerodynamic theory, 
for conditions and configurations which 
represent major departures from the 
test values, by the methods of analysis 
and synthesis presented here. 

The method of analysis used is that 
graphical study is made of departures of 


data from simplified theory, and the 
departures are expressed semi-empiri- 
cally (i.c., empirically but with con- 
sideration of the major physical factors 
involved). 

It is helpful to study first the lift- 
curvc-slopes (dCi/da), because simple 
linear theory is in fair agreement with 
the data for wings without bodies, and 
the effects of adding bodies to delta 
wings arc small (under 10% in nearly 
all cases reported in TN 5795), so that 
an error of 20% is permissible in esti- 
mating interference if the combined 
result is desired to within 2% accuracy 
(20% x 10% = 2%), which is ade- 
quate for engineering estimates. 

Data on lift-curve-slopes of delta 
wings and wing-bodv combinations 
from TN 5795 are plotted in Fig. 2. 
Uniform scales have been used for 1/A 
and da/ dC t , resulting in straight line 
plots for both subsonic theory and sub- 

Note in Fig. 2 that supersonic theory 
and data also plot as straight lines, and 
transonic data (Mach 0.70 and Mach 
1.10) from TN 5671 also plot nearly 
straight. Linear theory (broken) have 
been drawn for Mach 2.4 and Mach 
5.0, beyond the range of the data, to 
permit reasonable extrapolations to 
Mach numbers beyond those for which 
test data arc available. 

Data are also plotted in Fig. 2 for 
wing-bodv combinations like those in 
Fig. 1. The changes in lift-curve-slope 
due to adding the bodies is seen to be 
very small (under 10% for 9 of the 10 
plotted points). The changes are also 
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small compared with the discrepancy 
between wing data and linear wing 
theory, and the wing-body combination 
data agree with theory' better than the 

For good engineering estimates it is 
desirable to use the data rather than the 
theory for wings alone, and to estimate, 
however approximately, the changes due 
to adding the bodies. A semi-empirical 
graph for estimating this small correc- 
tion is shown in Fig. 5. 

The reasoning behind the plot of 
Fig. 5 is a simple statement of the 
physical factors involved in the changes 
in lift-curve-slope due to addition of a 
body to the wing. The lift of the com- 
bination of wing and body is presumed 
to be obtained by adding three separate 
components: 

• Lift due to body. 

• Lift due to external wing. 

• Lift due to portion of wing inside of 
body, which is reduced by the body 
to a fraction (f) of the lift that would 
exist if there were no body. 

The calculated fraction (f), to agree 
with the observed data, is seen in Fig. 
5 to plot nearly linearly against 
(S.,/S.) ; . The maximum departure of 
f from the best fitting curve for each 
Mach number is seen to be under 8%, 
and the resulting error m estimating a. 
is always under 4%, which is more than 
adequate. 

Cross Plot 

For making corrections to other Mach 
numbers than those for which test data 
arc available, as is necessary to cover the 
full range of possible performance, it is 
desirable to have a cross-plot of Fig. 2 
against M with A as a parameter. Such 
a plot is provided in Fig. 4. Note in 
Fig. 4 the well known uselessness of 
either subsonic theory (Pmndtl-Glauert) 
or supersonic theory (Ackcret) in the 
transonic region from Mach .7 to Mach 
1.5. Here the data are indispensable. 

Fig. 4 is for wings without bodies: 
the small correction for body lift incre- 
ment must be added from Fig. 5. The 
same scale for dCi./da has been used 
as in Fig. 5. Combined noth the log- 
arithmic Mach number scale, the re- 
sults for small finite aspect ratios are 
practically straight lines, and this helps 
both interpolation and extrapolation. 
As noted in the graph, extrapolation 
beyond the limit of the Ackcret theory 
is not reasonable. 

Data on minimum drag coefficient of 
wing-body combinations (Cm,, min.) 
based on body frontal area St, are plotted 



FIGURE 2: Data oil lift-curve-slopes of delta wings and wing body combinations are plotted 
here. Broken lines are linear theory plots. For good engineering estimates it is desirable 
to use data rather than theory for wings alone and to estimate the changes which arc due 
to adding the bodies. 



FIGURE 3: To estimate the small correction due to adding the body (see Figure 2, above), 
this semi-empirical graph has been provided. 
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The nation’s business aircraft fleets . . . 
like the major airlines . . . 
keep in flight fitness with CHAMPIONS. 
Noted aviation authority reports on . . . 



Operation Business Flying 




F amiliarity with volume testing 
and selecting of aircraft equip- 
ment by leading airlines sparked 
my curiosity about product perform- 
ance and preference among indi- 
vidual units of the;, nation’s vast busi- 
ness aircraft fleet. 

For here we have a three-fold 
operational contrast between civil 
aviation’s two largest bodies: Unlike 
the airlines, the great armada of 
private craft in the business aircraft 
fleet comprises nearly every make 
and model; individual business fleet 
crews themselves often rate per- 
formance and determine selection 
of their own aircraft equipment; and 
individual companies put their com- 
pany-style planes to a variety of use 
quite beyond that of the airlines. 


In looking into the matter with 
the National Business Aircraft Asso- 
ciation, I was struck by the enormity 
of this non-airline fleet and by its 
importance in service to the na- 
tional economy. That the airplane 
is now playing a commonplace and 
increasingly vital role in American 
business and industry was evidenced 
everywhere at the recent N.B.A.A. 
Annual Convention in Miami, Flor- 
ida, attended by more than 600 
pilots and executives from over the 
country. In my 28 years in aviation, 
I have never met any group more 
enthusiastic about the utility of the 
airplane as a safe, efficient work- 
ing tool. Nor have I ever met pilots 
more keenly aware of their serious 
responsibilities regarding objective 


appraisal of the equipment they use. 

I talked with scores of business 
pilots and executives and checked 
a lot of records to get the perspec- 
tive of business flying’s growth to 
maturity in aircraft equipment ex- 
perience. 

In singling out a representative 
functional plane part to trace in its 
development and modern-day ap- 
plication, I was struck by the over- 
whelming preference for Champion 
Spark Plugs in the multipurpose, 
multitype business aircraft fleet. The 
sizable cross section of pilots I ob- 
jectively polled said they settled 
on Champions after extensive peri- 
ods of trial-and-error with various 
types of spark plugs. They de- 
scribed familiar engine problems al- 
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Ieviated only by proper application 
of Champions. 

This singular experience with 
nearly all types of aircraft equip- 
ment — to procure the best parts 
possible for maximum efficiency in 
a wide variety of flying operations 
by a wide variety of plane types — 
is synonymous with business flying's 
spectacular development. 

Few companies realized the ad- 
vantages of operating their own 
business aircraft prior to World War 
II. Aviation equipment studies were 
unheard of in private business and 
industry. Of a total of 4,460,000 
hours flown by all non-airline utility 
aircraft in 1941, only 250,000 hours 
were for business purposes while 
some 883,000 hours were recorded 
for pleasure flying. 

At the war’s end, however, with 
booming business competition and 
a shortage of airline transportation, 
ingenious business executives sup- 
plemented airline travel with com- 
pany-owned and operated planes; 


many were former military transports. 
And such questions as, “What’s the 
best equipment for us — the best 
spark plugs, for example?” became 
commonplace. 

Private companies were then in 
the business of aircraft maintenance. 
Their plane crews found themselves 
in almost daily involvement in the 
procurement of aircraft equipment 
suitable to the company’s specialized 
needs regarding plane types and 
operational purposes. Duties of the 
tailor-made fleet ranged from execu- 
tive travel in multi-engine jobs to 
cross-country industrial map-making. 

In 1955 the nation’s vast business 
fleet had reached maturity in the 
application of aircraft parts and 
equipment to its varied operation. 
Our little barometer of trial-and- 
error product success — the Cham- 
pion Spark Plug — had come into 
its own as an almost exclusive spark 
plug in many types of aircraft en- 
gines. Business flying chalked up 
an impressive 4,300,000 hours 
that year alone. And the hours con- 



tinue to climb, holding promise of 

5.700.000 hours by 1960 . . . 

7.800.000 hours by 1965 . . . and 

9.900.000 hours by 1970. 

Thus, the small, almost insignifi- 
cant business aircraft fleet of the 
early 1940’s has become the mature 
giant of the late 1950’s, overshadow- 
ing every other development in the 
field of transportation— a growth rate 
paralleling the progress of far- 
sighted industry and business. The 
business executive, salesman and 
engineer found new mobility— 6,000 
airports for his access by company 
plane as compared to but 600 ter- 
minal airports available by domes- 
tic carriers. 

Today some 6,000 companies are 
using approximately 21,500 private- 
ly owned aircraft to transport their 
personnel and customers, and in 
many cases cargo, in the daily con- 
duct of business. Some 2,400 are 
multi-engine aircraft, most of them 
equipped with the very latest in 
navigation and electronic equipment, 
as well as with Champion Spark 





Plugs. There are also 19,000 single- 
engine planes and helicopters in 
business operation. The entire busi- 
ness fleet’s record of safety and 
dependability is testimony to the 
proficiency of the pilots and effi- 
ciency of the aircraft and equipment 
they use. 

Closely tied to the success of busi- 
ness flying is the N.B.A.A., organ- 
ized in 1947 by 13 members oper- 
ating 19 business airplanes. The 
N.B.A.A. represents the aviation in- 
terests of its members, presenting 
a united front in matters requiring 
organized action to improve aircraft, 
equipment and service, and further- 
ing the cause of safety and economy 
in business plane operations. Present 


membership includes some 400 lead- 
ing business organizations operating 
more than 1,000 aircraft, over 600 
of which are multi-engine. 

Champion staunchly endorses the 
N.B.A.A. 

Proof of the N.B.A.A. member 
companies’ adherence to the prin- 
ciples of safe operation of depend- 
able aircraft and equipment lies in 
its annual Safety Award presenta- 
tions. Twenty-nine pilots who had 
flown more than 1,000,000 miles 
each without accident or injury were 
honored at the Miami convention, 
as were 26 companies that had re- 
corded a total of 47,036,788 con- 
secutive accident- and injury-free 
miles flown with business aircraft. 


N.B.A.A. Safety Awards represented 
121,908,052 hours of flying com- 
pletely accident-free. Pilots emphati- 
cally told me that the attainment 
of such safety records would not be 
possible without the cooperation 
of the ground service operators 
throughout the country . . . and 
without the top-flight parts and 
equipment of American industry, 
such as Champions. 

For their excellent cooperation in 
helping me obtain information at 
the Miami Convention, I wish to 
thank Bill Lawton, N.B.A.A. execu- 
tive director, and his cheerfully 
efficient secretary, CTorda Mac 
Cearnal, better known as “C.M.” 

— Herbert O. Fisher 
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curate a prediction as lift-curvc-slopc. 

Extrapolation to Mach numbers be- 
yond the tests is, of course, always less 
accurate, but the "drag-rise" is usually 
less than half the total drag, so the ac- 
curacy of prediction of total drag is more 
than twice as good and, for this set of 
configurations, very satisfactory for mis- 
sile performance estimates. 

With means now available for esti- 
mating reasonably accurately the numer- 
ical coefficients in the equations for 
C,., and On- it is possible to make a per- 
formance estimate of a missile similar to 
Fig. 1 , knowing only the geometry of the 
configuration and the conditions of 
flight. 

Such an estimate is given below. 

ESTIMATE EXAMPLE 

An illustration of the use of the fore- 
going data in solving the problem of 
estimating the performance of a hypo- 
thetical winged missile similar to (but 
slightly different front) Fig. 1 is given 

• Data: A missile is like Fig. 1 except 
in the following important respects: 

(1) The wing dimensions arc 12 
times those of the model tested. Full 
scale dimensions arc: s = semi-span 
= 2.75 ft.; c, = chord at root = 
4.10 ft.; S„ = total wing area, in- 
cluding portion inside of bodv = 
11.2 ft.'; A = 2.69; t = 3.40. 

(2) The body dimensions are only 
10 times those of the model tested. 
Full scale dimensions are d = bodv 
diameter = 15 in. = 1.25 ft; S„ = 
body frontal area = 0.7854 X 1 .25° = 
1.23 ft 5 ; L = body length = 110 in. 

= 9.18 ft.; R = radius of ogive nose 
= 110.2 in., tangent to the body 
42.5 in. aft of the nose; S„, = wing 
area inside of body = dc, — (d/21' 


tan e = 4.54 ft.' S../S. = 0.40; 
S.,/S. = 0.60. 

(3) The missile flics at M = 2.5 
instead of the Mach numbers at 
which it was tested. 

(4) The missile weighs 1,500 lb. 
including 500 lb. payload and 500 
lb. of fuel. Turbojet powerplants 
arc to be added at locations to be de- 
termined (probably on the wing 
tips). 

• Problem is to estimate (a) the net 
thrust required from the powerplants 
to maintain level flight at Mach 2.5 
at 40,000 ft. standard altitude, and (b) 
the maximum range of the missile if the 
jet powerplants have a specific fuel con- 
sumption of 0.8 lb.,* fuel per hour per 
lb. of net thrust. 

• Solution (obtainable, it is hoped, by 
any undergraduate student of aero- 
nautical engineering having access to 
the foregoing information): 

(A.) First estimate the aerody- 
namic characteristics of the missile 
at the specified Mach number. (Ne- 
glect Reynolds number effects for 
the present; these can be included 
by the methods of reference 3 if a 
more accurate estimate is desired.) 
This requires simple estimation of 
the three aerodynamic factors 
(dC L /do)„ C„, „„„, and (AC„,/C'„), 
where the subscript ( ), denotes the 
combination of wing and body. 
When this has been done, equations 
(1) and (2) can be written with 
numerical coefficients. 

To estimate dCt/da, read in Fig. 

2 for A = 2.7 and M = 2.5 a theo- 
retical value of 0.033 for the wing 
alone; from the relationship between 
data and theory at M = 2.0, esti- 
mate that an experimental value of 
dCt/da would be slightly higher than 


this, say 0.035. To estimate the cor- 
rection to lift-curve-slope due to the 
addition of the body, consult Fig. 
3: calculate (S.,/S..) ! = 0.16; read 
in Fig. 3, for M = 2.5, f = 0.78; 
calculate ahSi,/a«S» = (0.058 x 
1.23/0.035 X 11.3) = 0.18; calcu- 
late a,/ a. = a,S„/a.S.. + S../S. + 
fS„,/S. = 0.18 + 0.60 + 0.78 x 
0.40 = 1.09; then calculate a, = 
1.09a. = 1.09 x 0.035 = 0.038. 
For test Mach numbers this would 
probably be within 3% or within 
0.001 of the correct value. Because 
of the uncertainty of Mach number 
extrapolation on f", the error is judged 
to be possibly 5%. Hence, the esti- 
mated lift-curvc-slopc is 0.0 3S ± 
0.002, and the lift coefficient equa- 


Ci = 0.038a * 5% 

To estimate C B estimate 

first On. m i „ = 0.014 from the 
data in Fig. 5 at Mach 1.5 and 
Mach 2.0. Then calculate S.,/S„ = 
(S../S.) (S./S.) = 0.60 x 11.3/ 

1.23 = 5.5. The estimated C» 

(without wings) is 0.13 at Mach 2.5. 
Increasing C„. by 33% as in 
the other data, calculate = 

0.13 + 5.5 x 1.33 x 0.014 = 0.23 
(based on bodv area) or C n « min = 
0.23 x 1.23/11.3 = 0.025 based on 


To estimate the drag-rise factor 
ACi„/C=„, estimate first from Fig. 6 
ACn./Ci,. for wings alone at Mach 
= 2.5 and A = 2.7 as 0.58 (by in- 
terpolation). Data at Mach 1.5 and 
M = 2.0 arc in fair agreement with 
theory (usually within 10%) around 
this aspect ratio. The correction for 
the effect of addition of body may 
be made by means of the equation 
given in Fig. 7. Items in this cal- 
culation follow. 

• Body Factor: 


= 0.075 = 0.08 


• External Wing Factor: 



• Internal Wing Factor: 


Adding these three factors gives a 
calculated: 


(■»). 


= 0.08 + 0.29 4-0.12 - 0.49 


Adding the same discrepancy be- 
tween combination calculations and 
measured drag-rise factor as was 
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found at M = 1.5 and M = 2.0, the 
estimated experimental value is 

^ “ 0.40 + 0.05 = 0.54 

Tlie uncertainty of this figure, 
based on scatter of experimental data 
in Fig. 6, is about 10%, but the net 
error on Ci. may be only about 5% 
for flight with "induced” drag only 
half the total drag. 

Using the coefficients found in the 
last two paragraphs, the resulting 
drag coefficient equation is 
Co, = 0.025 + 0.54 Ca 
(B.) Having an estimated drag co- 
efficient equation, the calculation of 
thrust and range can proceed quickly. 
At the specified cruising altitude and 
Mach number, read in the tables of 
standard air (e.g., reference 3) p = 
0.0005S2. Speed of sound = 971: 
calculate V = 2.5 X 971 = 2450 
ft/ see; q = pV’/2 = 0.000291 x 
(2450)’ = 1720 lb/ft\ and with 
W/S. = 1500/11.5 = 155 lb/ft". 
calculate C,. = W/S.c = 155/1720 
= 0.077. The angle of attack for 
level flight is then 

a = Cl/ a, = 0.077/0.038 = 2.02° 
which is well within the 6° limit of 
the test data. The drag coefficient is 
Co, = 0.025 4- 0.54 X 0.077 s 
= 0.025 4- 0.003 = 0.028 
(Note that the "induced drag” is 
much smaller than the C„ m i„ term, 
which indicates that the wing area 
could be considerably reduced with 
improved performance; this possibil- 
ity is discussed later under opti- 
mizing the design.) 


•Ilic thrust necessary for steady 
level flight equals the drag, or 


_ 0.028 
“ 0.077 


1500 


= 5501b. 

This thrust could be supplied by 
turbojets or ramjets on the wing 
tips or under the wings, each having 
a net thrust of 275 lb. This is the 
answer to part (a) of the problem. 

I he endurance with 500 lb. fuel 
and a fuel rate of 0.8 x 550 = 440 
lb„,/hr. is 500/440 = 1.14 hr. The 
range is approximately 1.14 hr. x 
(2450/1.467) mi./hr. dr 1,890 miles. 
This can be improved by optimizing 
the configuration. 


OPTIMIZING CONFIGURATION 

Knowing the effect of geometric 
changes on aerodynamic characteristics 
permits studying in a reasonable length 
of time the effect of a large number 
of changes in the geometry of the con- 
figuration on the performance of the 
missile, so as to get the best missile for 
each Mach number. 

Criteria sometimes used arc: 

• Missile size, weight, or cost to be 
minimum for a given mission (such as 
delivery of a specified payload at a speci- 
fied speed along a specified flight path). 

• Most economical speed and/or flight 
path to be determined for a given pay- 
load and range, taking account of the 
probabilities of failure and/or intercep- 

Where payload is a major factor in 
the criterion, there arc needed not only 
aerodynamic data, but also a body of 
data on weights of component parts, 
since payload is usually defined as a 
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difference between gross weight and 
weight empty (plus fuel weight). Some 
such data for aircraft arc available, but 
missile component weight data that rep- 
resent the best available current detail 
design practices are always very incom- 

For a missile of a given weight and 
geometry, with lift and drag coefficients 
related bv the typical general equation 
Co — ti + fcaC’z 3 

where k, and k, are functions of Mach 
number cstimatablc as above, either the 
wing area or Mach number may be de- 
termined so as to require minimum 
thrust (and hence minimum fuel for a 
given range, if an infinite choice of 
powcrplants is assumed). If k, and k, are 
constants, as they are only if Mach 
number is constant, it may be shown 
that minimum drag for a given weight 
(C„/Ci, a minimum) requires that k,- 
C,.° = k„ One useful procedure is to 
optimize the wing area for each of a 
series of Mach numbers, though even 
this is not simple, because changing the 
wing area changes the wing weight and 
hence the payload if gross weight is 
constant. It is often a fair approxima- 
tion, however, to neglect the effect of 
changes in wing weight on changes in 
payload, and to study later the error due 
to this approximation. The best con- 
figuration for each Mach number is 
thus determined; choice of Mach num- 
ber is more complicated if probabilities 
of interception or failure are considered, 
as these always involve dubious assump- 

For the missile of design Mach num- 
ber = 2.5 previously studied, it has 


been noted that k-C,. ! is very much less 
than k,. This is because C,. is low; Cl 
can be increased bv reducing the wing 
area for a given weight, Mach number 
and altitude. Using the numerical values 
previously given, if k-C,.‘ = 0.54(C,./ 
= k, = 0.025 where CV is the new (op- 
timized) lift coefficient, CV = 
V0.025/0.54 = 0.215, and this requires 
that a' = CVa, = 0.215/0.058 = 
5.65° (about the upper limit of the test 
data). To get this value of CV instead 
of the original value of 0.077 requires 
dividing the wing area by a factor of 
0.21 5/0.077 = 2.8; the new wing area 
is SV = 11.5/2.8 = 4.04 ft.’ If the 
aspect ratio is kept constant at A = 
2.69 (t = 54°), then the new wing 
span is determined bv (bO’/SV = 2.69. 
or 1/ = V4.04 x 2.69 = 5.50 ft. Un- 
fortunately, with the new wing, the 
same body is much larger relative to 
the wing, and both C„ t and (aCu,./ 
CV.) must be recalculated and a new 
calculation made of the best wing area; 
in fact, repented calculations must be 
made, but the process converges and 
can be discontinued when the changes 
become small. 

Another such scries of calculations is 
also needed to optimize the aspect ratio 
of the wing. A single calculation is 
described here to illustatc the process. 
To establish the new wing-body ge- 
ometry, a sketch should be made and 
the various area ratios determined. The 
new wing turns out to be almost en- 
tirely inside the body. The coefficients 
arc higher, the drag is less, but per- 
haps not as small as with an inter- 
mediate size of wing having less wing- 



Engineers: 
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NOW, Cherry Rivet 

announces the 
HI-STRENGTH 
HI -TEMPERATURE 


”600” Rivet 


Another new product by CHERRY RIVET research and develop- 
ment to meet the design requirements imposed by extremely 
Hi-Speed Aircraft and Missiles. 

Wide Grip Range • Positive Hole Fill 
High Clinch • Uniformly High Pin Retention 
Positive Inspection 


For additional data on the new Cherry “600” Hi-Strength, Hi- 
Temperature Rivet, write to Townsend Company, Cherry Rivet 
Division, P.O. Box 2157-N, Santa Ana, California. 

CHERRY RIVET DIVISION 
Townsend Company 

— - ESTABLISHED 1816 • NEW BRIGHTON, PA. 



FIGURE 8: Colorado students, using this 
data, built this vehicle, the “Irregulus.*' 



body interference. Hence, a scries of 
intermediate wing areas must also be 
assumed and the minimum drag wing 
of this aspect ratio found by trial. As- 
pect ratio may be similarly optimized. 

THE IRREGULUS MISSILE 

Students at the University of Colo- 
rado have undertaken studies of this 
sort and come up with the missile con- 
figuration photographed in Fig. 8 and 
christened Irregulus (without apologies 
to Chance Vouglit, whose representa- 
tives visited us and seemed amused). 
Possible interior arrangement of the 
hypothetical missile is shown in the 
mock-up built for public display and 
photographed in Fig. 9. 

Some visitors have suggested the name 
Comarc as more appropriate than Ir- 
rcgulus, as the resemblance to the Bo- 
marc missile is more striking, and the 
University of Colorado as well as Boe- 
ing has ties with the University of 
Michigan, which gave the M to Bomarc. 

While the Irregulus looks plausible, 
it should be admitted that the optimiz- 
ing process described above was dis- 
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continued in favor of production be- 
cause of delivery date deadlines. Some 
professional missile manufacturers will 
admit that some of their optimizing, 
too, lias had to be postponed in favor 
of delivery dates. 

The point is that relatively inexperi- 
enced persons can develop fairly good 
missile designs with a minimum of 
aerodynamic background if they have a 
good collection of data on wing-body 
combinations. The NACA is certainly 
to be commended for starting a pro- 
gram of this sort; and it is hoped NACA 
will be able to attract the manpower 
to continue it. Optimization of the 
Irregulus was fairly obviously discon- 
tinued not only for production; the 
accessary data were not available even 
if there had been time. 

More data arc needed; only 24 points 
have been plotted herein; 240 would 
be more convincing. Some wing data 
with the same planforms but different 
wing sections arc in disagreement with 
the data given here; the effect of wing 
section needs investigation, but a worthy 
start has been made. 

Swedes Fire First 
Naval Unit Missile 

Sweden continues to debate how 
guided missiles will fit into its defense 
program. One concrete disclosure amid 
the outpouring of opinion is that the 
Swedish Navy recently fired its first 
guided missile for use against naval 
units from a destroyer. 

Development work on missiles began 
10 years ago in Sweden, but appropria- 
tions indicate it has been on a modest 
scale, an indication which has created 
demand for a reorganization. 

One military man, Col. Harald Jcnt- 
zen, emphasizes that onlv absolutely' 
necessary and economically realistic 
projects should be included in the 
Swedish program, and that as manv 
such weapons as possible should be pur- 
chased abroad. 

In Britain, where the government 
formally announced a turn-to-missilcs 
policy, the Society' of British Aircraft 
Constructors, proclaimed at the same 
time that the British Aircraft Industry 
now has these missiles for sale; 

• Faircy Fircflash, air-to-air missile be- 
ing promoted in NATO nations. 

• Bristol Bloodhound, ground-to-air 

• De Havilland Firestreak infrared hom- 
ing air-to-air missile. 

The Armstrong Whityvorth sea-to-air 
yveapon Scaslug may also become avail- 
able for export rvhen a full production 
order is placed following further trials. 

Swedish views favor construction 
yvork being left to private industry in 
the strictly limited type program envi- 



CHERRY "700”* Aircraft Rivet 

Gives More Effective Fastening 


The “700” rivet is versatile 
and in many cases one length 
of each diameter will cover all 
thicknesses of material. Also, 
the sheet hole size is not criti- 
cal as with other rivets since 
the design provides positive 
hole fill even in oversize holes. 
The stem always adjusts to fill 
the hole which affords high 
stem retention independent of 

The manner in which the 
“700” rivet is set provides high 
clinch by drawing the sheets 
together tightly and uniform- 
ly. When the “700” rivet is 
set, the stem shoulder protrudes 
above the rivet head and gives 
visual indication that the blind 
upset is properly formed, the 
sheet hole is filled and the rivet 
is properly set. 


The “700” rivet is available 
in countersunk and universal 
head styles in a wide range of 
diameters and lengths. It is 
installed with standard Cherry 
rivet guns with controlled- 
stroke pulling heads and acces- 

This fastener advancement 
is a typical example of how the 
Cherry Division has paced the 
industry with new and im- 
proved fasteners and the tools 
and accessories for applying 
them— all of which are de- 
signed, developed and pro- 
duced in the Santa Ana plant. 

For technical data on how 
the Cherry “700” rivet will 
give you a more uniform meth- 
od of fastening, write to Town- 
send Company, Cherry Rivet 
Division, P.O. Box 2157-N, 
Santa Ana, California. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 
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Work Begins 

By Irving Slone 

Cooke AFB, Calif.— Ground-breaking 
ceremonies here initiated construction 
of the first strategic ballistic missile base 
in the United States. 

Primary mission of the facility, ac- 
cording to Brig. Ccn. Osmond Jay Rit- 
land, vice commander, Western De- 
velopment Division (ARDC), who 
spearheaded the ceremonies, will be to 
provide training of ballistic missile 
units. Second mission will be to provide 
an operational facility for intercon- 
tinental ballistic missiles. 

At some future date, after Cooke 
AFB operation gets underway, there 
will be a phasing of the total effort to 
Strategic Air Command. 

Three Divisions 

Missile itself is only one-third of the 
total effort for attainment of ballistic 
missile capability. Ritland declared. An- 
other third of this effort is in the ground 
support equipment, and the remaining 
third is allocated to technical facilities 
such as launch platforms, control sta- 
tions, storage facilities and other sup- 
porting structures. 

Modernized runway will be con- 
structed at the base to provide air 
terminal facilities in support of the 
ballistic missile activity, Ritland said. 

In Fiscal 1957, about $30 million will 
be spent on Cooke construction and 
rehabilitation, and a similar amount will 
be expended in 1958. Total program 
effort will approximate $100 million 
in the foreseeable future, Ritland re- 
vealed. 

Timetable provides that by Decem- 
ber, 1958, several thousand military and 
civilian personnel will be housed in the 
general area of the facility. Approval has 
been obtained from Department of De- 
fense for construction of S80 Capchart 
houses on Air Force property. Work 
will start on these units in September 
and is scheduled for completion by the 
end of June, 1959. These houses will 
not fulfill all needs, and more will be 
needed by December, 1958. for off-base 
accommodations. 

Unit Assigned 

Commander of the Cooke complex 
will report to Maj. Gen. Bernard A. 
Schricver, WDD commander. Already 
activated at Cooke is the 392nd Air 
Base Group (only 15 people now) to 
provide initial and continuing main- 
tenance and support as base construc- 
tion progresses. Other squadrons will 
be added to this group for support 
functions, and eventually training 
squadrons will be installed. 

Ballistic missiles in the Air Force 


on First IRBM-ICBM Base 




TOPOGRAPHIC MAP shows Cooke AFB, and the surrounding area near Lompoc, Calif. 
Primary mission of base mil be to train ballistic missile units. 
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13 more VISCOUNTS ordered by 
TRANS-CANADA AIR LINES 

Mr. Gordon McGregor, President of Trans-Canada Air Lines, announces that TCA is 
adding thirteen new Vickers Viscounts to their fleet. Since their initial order for 15 
in November, 1952, TCA’s total Viscount fleet now on order stands at 51— of which 25 
have already been delivered. Mr. McGregor says, “In my opinion the Vickers Viscount 
is by a very wide margin the best commercial aircraft of its class that has ever been built.” 


Why TCA bought more Viscounts... 

In TCA’s first year of Viscount service, its over-all load 
factor rose to a record 81%. And in more than two years of 
service, the Viscount's load factor has averaged over 80%. 


The Viscount contributed considerably toward the out- 
standing operating record chalked up by TCA for 1956. 
Passenger revenues were up 22%, gross income up 18% over 
1955, net income up to $1,500,000. 

TCA learned what so many other airlines have also learned: 
“wherever the Viscount Jlies . . . traffic figures rise." Result: 
over 30 airlines have ordered Viscounts— and, of the 15 now 
operating Viscounts, 10 have already increased their orders. 


turbo-prop VICKERS 



POWERED BY POUR ROLLS-ROYCE DART ENGINES 
10 Ko'rkefeller IlJa, New York 20.'^ Y." 


VICKERS-ARMSTRONOS (AIRCRAFT) LIMITED • 
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OAKITE puts a “ceiling” on 
plane cleaning costs 

Oakite's 50 years of cleaning experience are now al the 
economy, new efficiency to maintenance doaning of 

i£i 

OAKITE COMPOSITION No. 74 

. . . cleans 
planes 
from nose 
to tail 




OAKITE COMPOSITION No. 74 is a 

powdered detergent that has excep- 
tional cleaning properties yet remains 
perfectly safe for all airplane surfaces. 
In addition to providing easy, econom- 
ical fleet washing of aluminum surfaces, 
this material proves ideally suited for 
cleaning of vinyl walls, plexiglass, 
painted surfaces. Windows, too, dry 
brilliantly clean without streoking. 


This detergent is mixed with water at 
economical dilutions as low as 3 
oz/gal. It leaves no film; rinses freely, 
completely. t h • I S I 


Put it up to your local Oakite Tech- 
nical Service Representative to show 
you how Oakite cuts 
Meanwhile, write for 
P-10059 on airplane mt 
tenance cleaning. Oakif 
Products, Inc., 55 Rector 
Street, New York 6, h 
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program— intercontinental range Con- 
vair, Atlas, and Martin Titan and inter- 
mediate range Douglas Thor— along 
with the ground support equipment 
phase of the effort arc well under way 
and proceeding close to established 
schedule, Ritland said. 

WDD, established to expedite the, 
top priority Air Force ballistic missile 
effort, is complemented by Air Materiel 
Command's Ballistic Missile Office to 
expedite procurement and contractural 
matters, and Guided Missiles Research 
Division of Ramo-Wooldridgc Corp., 
which is responsible for systems engi- 
neering and technical direction of the 
overall program. 

Atlas and Titan ICBMs arc closely in- 
terrelated to the point of using many 
common components, even though they 
represent two different design ap- 
proaches to enhance the probability of 
attaining early operational capability. 
Prime Contractors 

There are now 16 prime contractors 
in the Air Force’s ballistic missile effort, 
together with study and various other 
contractors and government agencies, 
supported by more than 200 major sub- 
contractors. 

One of the most difficult problems in 
the ballistic missiles field is develop- 
ment of a nose cone to withstand tem- 
peratures generated by hypersonic re- 
entry speeds. General Electric Co. is 
contractor for the Atlas nose cone. 
Avco Mfg. Corp.. Everett, Mass., an- 
other nose cone contractor, has been 
conducting research with large shock 
tubes to simulate re-entry. Third mem- 
ber of the nose cone team, Lockheed 
Aircraft Corp., has gathered re-entry 
data with the X-17 test vehicle. 

Hypersonic test vehicles launched at 
Holloman Air Development Center by 
Aerophvsics Development Corp.. also 
have yielded re-entry data. 

Terrier Launching System 
Contract Awarded by Navy 

Northern Ordnance Inc., Minneapo- 
lis, has been awarded S23 million in 
Navy contracts to build launching 
equipment for the Terrier anti-aircraft 
guided missile. The systems will be 
installed on new aircraft carriers, guided 
missile frigates and the Navy's first 
nuclear-powered guided missile cruiser. 

Decaborane Production 
Begun at Nevada Plant 

American Potash & Chemical began 
production of decaborane in pilot plant 
at Henderson, Nev. Decaborane, a 
high-energy compound of boron and 
hydrogen, generates 28,000 Btu./lb.. 
has possible aircraft chemical fuel 
application. 
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B-58 Simulator Program Aided 
Development of Control System 


Ft. Worth— Convair is using a flight 
simulator as a basic tool in the devel- 
opment of the B-58 flight control sys- 
tem. The machine has also proven a 
valuable means of preflight familiariza- 
tion for B-58 test pilots. 

With the B-58 simulator, Convair 
was able to "fly" the supersonic bomber 
on the ground for two years before it 
actually made its first flight last Novem- 
ber with B. A. Erickson, Convair chief 
test pilot, at the controls. 

Development of the B-58 control 
system can be traced from early flights 
with an F6F at National Advisory Com- 
mittee for Aeronautics' Ames Labora- 
lory through subsequent flight tests 
with other aircraft and earthbound flight 
tests in the simulator. Erickson worked 
closely with Convair engineers through 
the entire program. 

Control system program began late 
in 1952 when Convair took B-58 param- 
eters obtained in wind tunnel tests and 
simulated the embryo bomber’s flight 
characteristics with a specially modified 
F6F at Ames. Similar flights were con- 
ducted at Ames with an F-86. F-S6 work 
was more valuable because the fighter 
is turbine powered. 

Then Convair went to Cornell Aero- 
nautical Laboratory and used a spe- 
cially rigged F-94 to simulate B-58 char- 
acteristics. Here. Convair worked on 
stick characteristics as as part of a joint 
Convair-Comell-Air Force program. 

The simulator was specifically de- 
signed for development work on the 


B-58 control system. It was of primary 
value in working out rough spots in 
the control system by discovering flaws 
and testing fixes before the system was 
committed to actual flight. 

John Goode, Convair's chief of aero- 
physics, estimates that 99% of the 
changes in the control system's design 
came from the development program 
conducted with the simulator. 

First flight of the B-5S was mapped 
out in the simulator, as were subsequent 
test flights. Erickson practiced the first 
flight tor a month in the simulator be- 
fore he took the B-58 up. 

While the simulator s function was 
basically 1 mined to development work 
on the delta-wing bomber's flight con- 
trol system, some aspects of airframe 
design from the control standpoint 
could be tested. A simulated supersonic 
engine failure, for instance, could give 
valuable data on the stability of the 
tail structure. 

At Ft. Worth, a simulator was built 
and rigged with a prototype B-58 con- 
trol system. The bomber's controls 
were designed and built for Convair 
by Eclipse-Pioneer Division of Bcndix 
Aviation Corp. 

A second prototype control svstem 
was installed in an F-89 at Ft. Worth 
and tested in a program that extended 
over 120 flights. Erickson flew in all 
these test aircraft at Ames, Cornell and 
Ft. Worth. 

Two years before first flight, Erickson 
was able to simulate B-5S flight in the 



PUMP 

PRIMERS 


OEHOTOIt aircraft pamp 
can handle sereral differ- 
ent fluids and functions 
simultaneously 

The unique construction of the 
Gerotor type pump permits aircraft 
systems designers to combine several 

t umping functions in a single pump 
ousing mounted on a single pad and 
driven by a single shaft. 

► Basically a form of internal gear 
pump, the Gerotor has only two mov- 
ing parts: an inner toothed element 
meshing with an outer toothed cl- 
ement. The inner Gerotor has one 
less tooth than the outer and the 
"missing tooth” provides a chamber to 
move the fluid from the intake to the 
discharge. (See Fig. 1) . The volume of 
the chamber multiplied by the number 
of driver teeth and RPM determines 
the quantity of fluid pumped. 


@©@ 

► Both Gcrolor elements are mounted 
eccentric to each other on the same 
shaft. This structure permits stacking 
a number of sets of Gerotors along the 
same shaft, in a common housing. By 
simply providing each set with a sep- 
arate compartment and inlet and dis- 
charge ports, several fluid systems can 



► Advantages - The Gerotor is a posi- 
tive displacement pump. It is simple 
and compact, lightweight, valveless, 
provides high volumetric and mechan- 
ical efficiency and offers exceptional 
performance at high altitudes. 

► Technical Data - is available and your 
inquiry is invited. Wri' - 
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Surveillance at 
Super-Sonic Speeds 

Especially chosen as a vital telemetering 
component to meet the stringent re- 
quirements for Convair's high-flying 
USAF B-58 Hustler, the Hoover Model 
10015 Subcarrier Oscillator is the pre- 
cise observer of a variety of flight test 
data. This unit reliably provides sta- 
bility with variations in temperature, 
altitude, shock, vibration and humidity. 
Compact in size ( 1'56 x l s !ssx4% inches) , 
the Model 10015 is now being produced 
in substantial quantity. Detail specifi- 
cations, price and delivery will be 
furnished promptly on request. 



Write to Dept. SC-1. 

HOOVER 

ELECTRONICS 

COMPANY 


3640Woodland Ave. • Baltimore 15, Md. 

Subildlory Tho Hoover Company 



simulator with prototype flight system, 
and four months before first flight an 
actual B-58 flight system was installed 
in the simulator. Erickson bad about 
75 hours on the simulator before he 
flew the B-5S. 

Simulator cycle begins in a inockup 
of the B-58 flight compartment. This 
pilot's cockpit is complete down to 
throttles which can electronically sim- 
ulate engine thrust. 

Cockpit controls arc linked to an 
actual B-58 control system. This power 
control linkage package contains damp- 
ing servos, autopilot servos, feel springs 
and mechanical linkage arrangement. 

Control movements are transmitted 
from the system to an analog computer 
which solves flight motions and pro- 
duces readings on cockpit instruments 
to show aircraft reaction to control 
movements. 

Computer also transmits this data to 
a movable platform which it drives. 
This tabic simulates dynamic motion of 
the aircraft and has "sensing elements 
which reproduce changes in rate and in- 
dicate displacement position on the 
platform, following the flight of the 
simulated B-58. 

Gyros then send this sense back to 
the autopilot, to the computer and 
then to the cockpit instruments just as 
actual B-58 gyros would record sensa- 
tions in actual flight. More extensive 
data is transmitted to recorders for en- 
gineers to study. 

Part of the simulator is a separate 
test panel which has duplicates of some 
of the pilot's controls, plus equipment 
for individual components and se- 
quences. This installation gives capa- 
bility of checking modes of operation 
not normally used in flight, but which 


provide added information for system 
evaluation. 

Closed circuit television set is 
mounted on the nose of the simulator 
in front of the left side of the wind- 
shield to show the pilot computer traces 
from the computer room next door. A 
second TV circuit shows the computer 
room what the dynamic tabic is doing. 
The simulator installation is also 
equipped with an intercom system. 

The simulator could easily serve as 
the basis for a training simulator for 
the bomber. Such a training machine 
would be simpler than Convair’s pres- 
ent simulator since it would not need 
the extensive test equipment now in 

Non-Stop F-lOOCs 
Averaged 450 Mph 

Los Angeles— Three Tactical Air 
Command K-lOOCs, using KB-50 
probe-drogue tankers, flew the 6,710 
mi, from London to Los Angeles non- 
stop at a average speed of more than 
450 mph. during their 14 hr. 5 min. 
aloft. 

Using low frequency navigation aids 
over water and ground control intercept 
over the U.S.. the planes flew between 
57,000 and 40,000 ft. for most of the 
route at cruise power for the J 57 turbo- 
jets of approximately 92% power. 

Over eastern Texas, a drogue from 
one of the tankers struck the canopy 
of the aircraft piloted by Capt. James 
Bryant, smashing it and forcing a re- 
duction to approximately 25,000 ft. al- 
titude for the remainder of the dis- 
tance. Five refuelings were necessary 
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As shown in Fig. 1, the fitting of 
Micro-Bearings, like the fitting of 
larger ball bearings, chiefly involves 
the clearances between the inside di- 
ameter of the housing and the outside 
diameter of the bearing; the bore of 
the bearing and the diameter of the 
shaft. Obviously, proper handling and 
fitting is an important factor in as- 
sembling the bearing to both shaft 
and housing. 

Arriving at workable clearances is 
the subject of this bulletin. 

RECOMMENDED FIT 

In view of the absence of standards 
for shaft and housing fits in assem- 
bling instrument bearings, this data 
sheet is based on experience of users 
who are heavily involved in fitting 
problems. For example, the use of in- 
terference fitting tighter than line to 
line is not recommended for the ma- 
jority of applications. 

d J T ^ p 

The achievement of the desired fit 
by dimensioning is illustrated in Fig. 

2. The bearing ID is represented by 
the top blocks and the shaft OD is 
represented by the lower blocks. Such 
a block diagram could also be applied 
to housings and bearing outside di- 

be noted, the bearing ID is repre- 
sented by a 0.0002" tolerance with a 
similar tolerance for the shaft. A 
resulting fit of line to line to .0004" 

An interference fit not tighter than 
line to line is suggested for the fol- 
lowing reasons: 

7. Difficulty in assembly. 

2. Difficulty in disassembly. This is 
often more hazardous than the 
ussembhj operation and may re- 
sult in total bearing destruction. 

3. Reduction in radial play. 

4. Danger of bearing ring conform- 
ing to possible poor geometry of 
mating shaft or housing. 

TOLERANCE DISTRIBUTION 

The maximum 0.0004" loose condition 
shown in Fig. 1 may be excessive in 
some applications. The fitting prob- 
lem then resolves itself to reducing 
this extreme, and yet maintain the 
maximum tight fit of line to line. The 
looseness may be reduced by redimen- 
sioning the shaft to 0 1249/0.1247 as 
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shown in the block diagram, Fig. 3. 
If the frequency distributions of shaft 
and bearing ID sizes were statistically 
normal, the modal fit of all parts 
would be 0.0001 loose. Accordingly, 
an insignificant percentage of parts 
would be mated to the extreme values, 
and for practical purposes could be 
ignored. 

With regard to bearings’ outside 
diameters and bores, however, nor- 
mality of the distribution curve can- 
not be assumed. During the grinding 
operation, the “most metal tendency” 
tends to skew the frequency distribu- 
tions for bearing ID’s and OD’s in the 
direction of most metal. 

In grinding and finishing shafts 
and housings, similarly skewed dis- 
tributions occur. 

Operating on a'modified probability 
distribution of tolerance is possible if 
the volume of parts is sizeable. But 
the approximate distribution of shaft 
and housing sizes must be verified if 
this method is to be used. 

MATERIALS and SURFACE FINISHES 
The ease of assembly is also affected 
by materials and finishes. The follow- 
ing factors must be considered: 

1. The galling characteristics, hard- 
ness and ductility of the materials 
involved. 

2. Finish lay patterns produced by 
various tools and techniques used. 

3. RMS surface finish values 
achieved. 

4. Geometry of shafts and housings 
as regards out-of-roundness, taper, 

The possible combinations of these ele- 
ments in any single application are so 

only be ascertained by trial and error, 
or by a detailed study of operations on 
individual applications. 

SIZING METHODS 

Close tolerance fitting may be achieved 
by performing supplementary sizing 
operations on housings or shafts by 
the following methods: 

“Bearingizing Tools” manufactured 
by the Cogsdill Tool Products, Inc., 
have been used on both housings and 
shafts, and potentially yield the great- 
est accuracy in the shortest period of 



CODING 



mended at the present state of the art. 
It is not usually feasible to mass pro- 
duce bearings to a .0001 tolerance 
spread. It is generally necessary to 
produce some two to four times the 
quantity of parts desired to fulfill such 
requirements on the basis of selection 
from a standard .0002 tolerance. When 
a user of bearings relies solely on 
coding of parts, a procurement and 
stocking problem is eventually created 
Close collaboration between the 
bearing manufacturer and user is 
necessary in planning to meet fitting 
problems since neither one alone has 
access to complete knowledge or con- 
trol over all the variables involved. 


DESIGNERS HANDBOOK 
OFFERED FREE 
TO ENGINEERS 

If you work with miniature bearings, 
you’ll find this new, 70 page authorita- 
tive publication a freat help in solv- 
ing problems in designing instraments 
or small electro-me- 
chanical assemblies. 


draftsmen and pur- 
chasing agents. 
Write lo: New 






SUNDSTRAND DRIVES 

insure peak efficiency for 
400-cycle electrical system 
on KC-135 Stratotankers 

The Air Force’s new jet transport tanker, the Boeing KC-135, matches 
the performance of jec combat aircraft to provide faster, more efficient 
refueling. This, in turn, extends the potential striking range of both 
lighter and bomber aircraft. The Stratotanker's 400-cycle, automatic, 
paralleled electrical system is driven directly from the engines by 
Sundstrand Constant Speed Drives. Reliability inherent in the custom- 
design of the Sundstrand Drive insures peak performance for the KC-135 
in carrying out its vital mission. Its light weight helps provide maximum 
flight capability. Application of Sundstrand Drives to provide the Strato- 
tanker with a high-capacity, stable electrical system results from the 
record for reliability that makes Sundstrand first in constant speed drives. 


SUNDSTRAND 


AV I AT ION 

Division of Sundstrand Machine Tool Company • ROCKFORD. ILLINOIS 
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On December 23, 1907, the Department of War issued 
specifications for a “heavier-than-air” flying machine. 
Here’s an excerpt from one of the specs: 

“The flying machine should be designed to have a 
speed of at least 40 miles per hour in still air . . 

Today, this kind of speed is strictly for the birds. Which 
brings up another problem. When a bird hits an airplane 
windshield (or vice versa) something’s got to give. And 
it had better be the bird. L-O’F's skills and developments 
in safety glass are providing greater protection than ever 
before in today’s high-performance airplanes. Good 
examples: Lockheed’s new Prop-Jet “Electra” and 
Douglas’ new Turbo-Jet DC-8. 

If you have any question concerning the latest develop- 
ments in aircraft glass, send it to Aircraft Division, Dept. 


7357, Liblrey Owens’ Ford Glass Company, 608 Madison 
Avenue, Toledo 3, Ohio. 

ALSO ASK FOR A COPY OF The Original American 
Army Contract for Aeroplanes suitable for framing. 




LIBBEY a OWENS*FORD & Gruiaz Name, itt QLoaa 

TOLEDO 3, OHIO 
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Supersonic Escape Capsule Completed 


By George Christian 

Denver— Supersonic escape capsule 
prototype has been completed by Stan- 
ley Aviation under a contract with 
USAF’s Wright Air Development 

Although designed specifically for 
Convair’s F-102A delta wing fighter, 
the capsule can be adapted to a number 
of Air Force or Navy supersonic fighters, 
according to the company 

Capsule enables the pilot to leave 
his plane in a pressurized, air-tight, 
watertight cocoon to protect him from 
supersonic air blast, violent deceleration, 
anoxia and extreme cold. Device is 
ballasted to float right side up if *it 
lands in water and contains survival 
equipment and food to help the pilot 
stay alive regardless of landing location. 

The alnminum-and-glass capsule is 
14 ft. 2 in. long, 3 ft. high and weighs 
1,000 lb. 

To separate the capsule from the 
plane, pilot squeezes one of two shielded 
triggers below the arms of his seat. All 
succeeding actions are performed auto- 
matically 

• Bar under the pilot’s knees snaps up 
and yanks his feet off the rudder pedals 
into the clamshell bottom of the cap- 
sule. 

• Clamshell closes and locks, tilting the 
seat and pilot backwards into a feet first, 
horizontal position. 

• All controls in the cockpit are auto 
matically severed as clamshell closes. 
The control stick stays with the pilot. 

• Four connections holding the capsule 
to the plane slide free and the enclosure 
is blasted from the plane by a 9,000 
lb. thrust rocket tube. 

• Set of fins in the tail snaps out to 
stabilize the capsule and keep it from 

• Elevator-type fins give the capsule a 
20 deg. angle of climb. 

Half a second after separation from 
the plane, a small drogue chute is de- 
ployed behind the capsule. The chute 
senes several purposes: it stabilizes the 
capsule in pitch and yaw, slows it down, 
and measures dynamic pressure on a 
cable leading to the capsule. Cable is 
attached to the main, 48 ft. diameter 
parachute through a force-altitude sens- 
ing device. 

When the force sensor determines 
that the capsule has slowed sufficiently 
to avoid shredding the main canopy and 
the altitude monitor senses that the 
capsule is at a predetermined altitude. 




CAPSULE starts to close (above) retracts feet, rolls pilot back. Sealed capsule below. 




Competitive advantage in this fast-paced industry depends on when the 
latest is learned. AVIATION WEEK’S fastest publishing schedule in the 
industry guarantees its readers this advantage. 

AVIATION WEEK’S high-interest engineering-management readership (Con- 
tact your local AVIATION WEEK representative who would like very much 
to expand on this point) has led to overwhelming advertiser acceptance . . . 
AVIATION WEEK carried 4,885 pages of advertising in 1956, 740 more 
pages than the combined total of the two next highest ranking aviation busi- 
ness publications. 


CURRENT PAID CIRCULATION *65,100 


CURRENT PRINT ORDER 


MAKE NO MISTAKE . . . Aviation's biggest news today consists of the latest 
scientific and engineering developments which make possible tomorrow's 
aircraft. The prime source for this vital information is AVIATION WEEK . . . 
preferred by aviation's engineeing-management men because . . . 


Working to fulfill their “need to know" are 24 full-time editors — graduate 
engineers and aviation specialists. They possess the technical knowledge and 
industry experience needed to ferret out, analyze and report in detaN avia- 
tion's significant technical developments when they happen. 


A McGRAW-HILL PUBLICATION 


330 WEST 42nd STREET, NEW YORK 36, N. Y. 
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DESIGN deceleration values of D-scat arc less than recognized conservative body limits. 


the main chute is deployed. The cap- 
sule hangs from the shroud lines nose 
down, putting the prone pilot in a sit- 
ting position. 

After floating to earth, the pilot can 
release the chute by pulling a D-ring. 
He can leave the capsule either through 
the top hatch normally used to enter 
the plane, or through the clamshell 
doors in the bottom. 

Parts of the capsule have been tested 
on 1.000 mph. rocket sleds at Hurricane 
Mesa. Further tests will be made tin's 
summer with the completed capsule 
containing anthropomorphic dummies. 

Capsule development is part of a 
multi-million dollar USAF program to 
provide safe supersonic escape systems 
for military pilots. Evaluation of the 
program will take place this fall (AW 
May 6, p. 9-1). 

Capsule's advantage over a D-scat is 
potentially greater than a D-seat’s ad- 
vantage over a conventional seat (AW 
May 6, p. 94). The two scats' charac- 
teristics are compared in charts at the 
right. 

Importance of capsules as escape svs- 
tems is that, at the present state of the 
art, they represent the only means of 
keeping a man alive if he has to escape 
under one or more of these circum- 

• Speeds of 2,000 mph. and over. 

• Altitudes exceeding 75,000 ft. 

• Geographical locations ranging from 
equatorial heat to arctic cold. 

Moreover, Stanley engineers feel that 
although the problems of hypersonic 
escape are a little too advanced for 
today's state of the art, it is possible 
that during the next decade the hu- 
man brain may be used as part of a 
missile guidance system. This will mean 
that some means of crew escape will be 
required as operational routine, as well 
as under emergency conditions, at 
speeds and altitudes which arc literally 
outside of this world. 

Big boon which supersonic pilot will 
derive from capsules is being able to strip 
himself of much of his cumbersome 
personal equipment and "fly in his shirt 
sleeves." Stanley spokesmen stress the 
importance of this factor. They point 
out that a pilot no longer straps on his 
parachute and goes flying. He must 
strip virtually to the skin and put on 
layer after layer of specialized cloth- 
ing, until finally, with his pressurized 
anti-G suit, pressurized helmet, crash 
helmet, life preserver, oxygen mask, 
bail-out bottle, etc., h'e becomes a lum- 
bering creature almost as awkward as a 
medieval knight in full armor. If the 
trend continues, there is apt to be a 
revolt and a demand that things be 
made simpler once more, the Stanley 
spokesmen contend. 

With a capsule, not only can the 
pilot fly in his shirt sleeves, but stowage 
space can be made available for such 
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selects LlNK simulatoi 
to train ELECTRA pilot! 

To insure the highest training standards for pilots of its forthcoming 
Lockheed Electras, National Airlines-the Airline of the Stars-has ordered a 
Link simulator for its Electra flight training program. 

Link Aviation, Inc. — with years of specialized experience in flight simulation — 
continues to be the choice of most of the world’s leading airlines seeking 
flight training equipment for tomorrow’s jet age. 


Purchasers of Link 
Commercial jef simulators: 










21 AS lbs. 


Even substituting a 40% lighter 
titanium bolt for the steel bolt, 

!s slili° heavierThan the HI-SHEAR 
by 4.14 lbs. per thousand pieces. 



Substantial weight savings are 
also gained by the use of smaller 
fittings through reduced clear- 
ances required by HI-SHEARS. 


Write for additional HI-SHEAR data 




necessary survival paraphernalia as food, 
water, drugs, clothing and life raft. 
Zoom to Survival 

Added benefit of the capsule (AW 
May 6, p. 94) is that if traveling fast, 
it has good low altitude survival char- 
acteristics. Reason is that the fast- 
travelling, 1.000 lb. capsule has a lot 
of kinetic energy to be dissipated. This 
factor, coupled with its inherent high 
mass/drag and lift/drag ratios, give the 
enclosure an excellent potential for 
zooming to an altitude at which the 
main chute can be safely deployed. 
To do this, however, the capsule will 
have to incorporate a stabilizing mech- 
anism which can tell the device which 
wav is up to avoid zooming into the 
ground if separation from the plane 
occurs in an inverted position. 

The high mass/drag ratio also pro- 
vides good insurance against too-rapid 
deceleration injuring the pilot. 

Although the first capsule built by 
Stanley is of the canopy type-wherc the 
canopy is the basic structure of the 
capsule and the pilot is sealed in under- 
neath it— the company is also studying 
the nose tvpe. In this design, used on 
the Bell X-2. the whole nose of the 
plane separates from the fuselage rather 
than just the canopy and associated 
structure. 

Escape From Davy Jones 

Antithesis of high altitude escape— 
not zero altitude ejection but under- 
water ejection at an estimated depth of 
12 fathoms— was recently accomplished 
successfully by an F4D-1 pilot. Brake 
failure after landing on board the carrier 
USS Essex caused his plane to roll over 
the side after his arresting gear had 
been disengaged. 

During its 55-ft. drop into the ocean, 
the plane rolled over and slapped into 
the sea on its back. The pilot, dazed by 


impact with the water, suddenly real- 
ized that water was cascading into the 
cockpit. He used the manual locks to 
unfasten the canopy. Then, realizing 
the futility of trying to escape by pulling 
himself out of the cockpit, he seized 
the face curtain and ejected himself. 

He was not conscious of the ejection 
itself, during which his oxygen mask 
lost its retaining strap on one side. 
He found himself clear of the aircraft 
and was able to free himself of the 
seat since the automatic ■ seat belt re- 
lease had worked correctly. He swam 
an estimated 75 ft. to the surface, helped 
bv the buoyancy of his parachute. When 
lie surfaced, tire pilot estimated that 
the carrier was a good 1,000 ft. away 
from him. He was almost immediately 
retrieved by a helicopter. 


Some conclusions: the pilot had 
been underwater about 11 minutes, yet 
he was not aware of any restrictions 
on his ability to breathe. The canopy 
was probably shattered upon impact 
with the sea, since water rushed into 
the cockpit and the pilot's (light cloth- 
ing was hill of glass splinters. Moreover, 
the metal reinforcing strip running 
fore and aft across the center of the 
canopv did not interfere appreciably 
with the pilot's ejection. However, 
bruises and cuts on the pilot’s legs, 
arms and torso indicate that some ob- 
structions hindered his ejection. Tight- 
ness of his lap belt and shoulder har- 
ness saved him from injury upon im- 
pact. 

Douglas Aircraft has been conducting 
underwater canopy release tests for 
about a year in a 24-ft. deep. 64.000 
gal. tank on A4D, F4D, and F5D 
canopies. Company told Aviation 
Week that further tests at greater 
depths must be conducted before con- 
clusive results are obtained. 
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WANT A BETTER ALUMINUM 
CLEANER FOR USE IN 
SPRAY WASHERS? 


get the 
newest and best 
. . .Wyandotte 
Spray- Altrex! 


Here is a mild, safe cleaner, with heavy-duty action, 
especially developed by Wyandotte for spray-washing 
aluminum — yet, it cleans most other metals, too. Easy 
to control, it works well in all kinds of water; cleans 
without foaming. 

Wyandotte Spray- Altiiex is 100% soluble, has long 
life; it produces bright, clean surfaces. It has low sur- 
face and interfacial tensions; will not attack aluminum 
when used in a spray washer. 

Spray- Altrex is just one of the many valuable 
products produced by Wyandotte for aircraft manu- 
facture, modification and maintenance. Others in- 
clude: W.L.G.* for magnesium- and steel-cleaning; 
1-2767-C for aluminum brightening; P-1075 for carbon 


removal; Sprazee* for heavy-duty paint removal. 

Our skilled, competent service representatives can 
advise you on the best cleaning methods. So, get in 
touch with us today. Fill out and mail coupon for 
complete details. Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Also Los Nietos, California. 
Offices in principal cities. 



J. B. FORD DIVISION 

SPECIALISTS IN AIRCRAFT-CLEANING PRODUCTS 


ADVANTAGES OF SPRAY-ALTREX: 

• Inhibited — will not attack aluminum, magnesium in 

• Exceptional detergency for removal of shop dirt, 
fabricating oils in spray washers. Effectively removes 

• High soil-suspension ability. • Free rinsing. 

• Non-foaming — can be used in high-pressure washers. 

• Outstanding solution life. • 100% soluble. 

• Contains polyphosphates for proper water condition- 
ing and better detergency. 


Wyandotte Chemicals Corporation 
Dept. 2440 
Wyandotte, Michigan 


Can be used in hard or soft water. 



RCA ANNOUNCES ... THE 


AVQ-60 AIR TRAFFIC 

CONTROL TRANSPONDER 



Custom Aviation Equipment 

RADIO CORPORATION 

11819 W. Olympic Blvd., Los Angeles 6^ 


of AMERICA 


Designed for airline, business, and military transport use. 
the AVQ-60 Air Traffic Control Transponder automatically and 
instantly enables the traffic control radar to locate and 
positively identify aircraft, within its range. 


Its unique features include the use of a beam switching 
tube for coding, eliminating the conventional tapped delay line 
and many other components. Sectionalized construction 
permits easy maintenance accessibility and. if desirable. 

rapid interchange of individual subchassis. 

The AVQ-60 is designed to comply with the requirements 
set forth in ARINC's Characteristic 532-A for 
Air Traffic Control Transponders. 
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Next— pilots will watch their own landings on TV! 


Up from pitch-dark airfields come light signals invisi- 
ble to the human eye ... A new electronic "cat eye” in 
the cockpit amplifies these signals to produce daylight 
pictures of the ground on the pilot's television screen. 

Thus, in blackout or encased in radiation-proof cock- 
pits. tomorrow’s pilots will guide their planes in to safe 
landings by this latest triumph of electronics. 

Like the electronic age itself, the fabulous "cat eye” 
depends for its operation on the very best of electrical 
insulations— the kind CDF has been manufacturing for 
over sixty years. 

FOR SPECIFIC INFORMATION on CDF products, see 
Sweet’s, Electronics Buyers’ Guide, and other direc- 

86 


tories. Then send us your print or your problem, and 
we’ll return free samples and technical literature. 

CDF MAKES Dilecto Laminated Plastics • Celoron 
Molded Plastics • Micabond Mica Products • Diamond 
Vulcanized Fibre • Flexible Tapes of Teflon 3 , Silicone, 
and Micabond • Resin-Impregnated Spiral Tubing • 
Complete Fabrication Facilities. 


CONTINENTAL-DIAMOND FIBRE 


AVIONICS 



llic phugoid oscillation occurs in older, 
slower aircraft too. but its period is 
shorter relative to the time constant 
of the old erection mechanism and 
there is less opportunity for the 
tendency of the erection mechanism to 
stabilize the gyro in an erroneous posi- 
tion to take effect. In a B-47, the 1949 
gyro lost 80% of its effectiveness in 


ting 


jitch c 


Answer to the problem was a gyro 
with less effective erection and less 
drift to compensate for slower erection. 

The 1949 gyros had erection gradi- 
ents as steep as 20 deg. per min. per 
deg. of apparent vertical error. Present 
gyros have gradients between three and 
five deg. per min. per deg. 

Among the yaw-roll oscillations 


Autopilot Error in Big Jets 
Plagued Boeing Engineers 


Los Angeles— Unique problem of pro- 
viding an autopilot for KC-135, B-52 
and B-47 multi-jet aircraft necessitated 
an extensive program with the B-47, a 
Boeing Airplane Co. engineer told 
Radio and Technical Commission for 
Aeronautics and Institute of Radio 
Engineers members at their recent 
symposium here. 

Application of a good contemporary 
autopilot to the B-47 in 1949 was un- 
successful and roll, pitch and yaw oscil- 
lations defied mathematical analysis, 
according to J. R. Utterstrom' of 
Boeing's electro-dynamics staff, whose 
icport was among technical papers pre- 
sented at the symposium. 

Another higfilight among the pre- 
sentations was a paper by DeForcst L. 
Trautman of Hughes Aircraft Co. in 
which he predicted that future aircraft 
communication will be by automatic 
data transmission. 

Boeing's first experience with the 
autopilot problem was with the B-47. 
After initial failure, analog computer 
program and flight tests made possible 
the development of a version that 

The dihedral effect of swept wings 
caused Dutch roll, an aerodynamic 
coupling between saw and roll forces. 
Solution to the problem was to install 
a rate gyro to detect yaw and supply 
a damping signal before lateral flow 
could lift the advanced wing. 

Control of pitch oscillation prosed 
to be a somewhat more subtle and 
complicated task. High frequency oscil- 
latiom with a period of two to five 
seconds were found to stem from a 
number of causes. Too much elevator 
displacement per deviation from the 
selected attitude, too little elevator per 
unit of pitch rate, too much rate gain, 
lag or non-linearity in the airplane 
control systems can produce the short 
period oscillations. 

The short period oscillations are all 
fair I v easily compensated but the 
oscillations with periods from 20 to 200 
seconds are more difficult. Utterstrom 
said. The aerodynamic cleanliness of 
jet aircraft aggravates the tendency to 
exchange kinetic and potential energy 
in a slow phugoid oscillation during 
which gravity is useless as an absolute 
pitch reference for erection of the cxist- 
ing gyros. 

Boeing found that the erection 
mechanism took effect so rapidly rela- 
tive to the period of oscillation that it 


First photo of two high power radars, housed in turret-like stmcturcs (center, right) aboard 
U.S.S. Canberra, show units used to guide Terrier anti-aircraft missiles. Either of the two 
AN/SPQ-5 radars, produced by Sperry Gyroscope Co., can direct single launcher or 

suggests use of airborne radar-relav aircraft. 1 wo efuisers, UA.S. Canberra md Boston, 
have already been converted to use Terriers; the Topeka. Providence and Springfield are 
now undergoing conversion. 


which harassed autopilot designers for 
the big jets was a tendency to snake 
slightly without departing very far from 
heading. Main reason for this was de- 
termined to be the use of rudder to 
hold the selected heading. Rudder was 
found to be a poor control for this 
purpose. It now receives only a rate 
signal. 

Autopilot controlled turns were found 
to be a source of difficulty. The airplanes 
tended to roll out off course, make a 
badly coordinated heading shift after 
roll-out. suffer from transient bad co- 
ordination at intcrcardinal headings, 
shallow out of the bank during the turn 
and roll out with the outside wing 
low. The first three problems were 
caused by the error in the directional 
gyro induced by the angle of bank. 
Solution was to declutch the gyro at 
the beginning of the turn and re-cn- 
gage it after roll-out. Bank shallowing 
and the top-wing-low roll-out were more 
difficult to understand as the roll erec- 
tion was always disengaged. It was found 


Super Radars Guide Terriers 
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Ithaca, New York 


Symposium Coverage 

Coverage of the Spring, 1957 sym- 
posium of the Radio Technical Com- 
mission for Aeronautics and the Institute 
of Radio Engineers was accomplished by 
Richard Sweeney and Russell Hawkes of 
Aviation Week’s West Coast bureau. 


that a pitch acceleration was being 
detected by the pitch erection sensor 
which was converted to a roll signal 
in the course of a 90 deg. turn. Situa- 
tion was cured by cutting out roll 
erection during a turn. 

The autopilot is made more useful by 
coupling it to instrument landing sys- 
tems and navigation aids such as VOR 
but this produces its own problems. 
Following a VOR radial is quite easy 
for an autopilot even during a strong 
cross wind by use of error integration 
techniques. It becomes more difficult 
while firing through the cone of 
ambiguity over the sbition. To prevent 
bracketing, some type of clamping cir- 
cuit is necessary which can detect the 
edge of the cone and freeze the air- 
plane on its course. There is the task 
of avoiding nuisance clamps caused by 
beam noise and irregularity of cone 
characteristics. 

Structual Coupling 

A problem more or less peculiar to 
the big jets is that of structural coupling 
due to the elasticity of the airframe. 
For instance, local "motion can cause 
the yaw rate gyro to pick up a false 
error signal or one that is out of phase 
with the actual error. The most effec- 
tive technique against this is to restrict 
the pass band or the autopilot to those 
frequencies which could not possibly 
couple with the natural frequencies of 
the airplane structure. Fortunately, 
this leaves adequate control capability 
for current airplanes. 

Of future aircraft communication, 
Trautman said many aircraft will carry 
common voice and "digital data equip- 
ment to claim advantages of both meth- 
ods. Proponents of voice communica- 
tions defend the method on grounds 
that it permits more flexible message 
structure and provides closed loop op- 
eration in which the pilot always knows 
whether his incoming message is gar- 
bled and knows that his own message 
is understood if the receiver acknowl- 
edges. 

Disadvantages pointed out by advo- 
cates of digital communications are 
wide bandwidth and difficulty of inte- 
grating voice airborne link into a single 
ground network which is rapidly be- 
coming necessary to air traffic control. 
Present non-automatic relay of flight 
plan and traffic control data causes de- 
lays which cannot be accepted as traffic 


speeds rise. Trautman said a world- 
wide network providing quick transmis- 
sion of traffic control numerical data is 
an eventual certainty. 

Trautman’s paper was concerned 
mainly with long-range communication, 
but he pointed out that much air traf- 
fic control can be handled within linc- 
of-sight. Radio line-of-sight range for 
a jet transport cruising above the 20,000- 
ft. penetration altitude is about 200 
mi., he said. Operational functions for- 
merly handled by a ground net or 
en route are now being concentrated in 
dispatch centers at route terminals. 
Over a million contacts per month are 
now being handled in the five mega- 
cycle wide VHF band. 


Three Categories 

Trautman breaks communication out- 
side of line of sight into three long 
range categories— transhorizon, 200 to 
500 mi: medium. 500 to 1,200 mi; and 
global, more than 1,200 mi. All three 
long range categories suffer from unre- 
liability stemming from a number of 
causes. Sources of unreliability in the 
communications “path” and “package" 
are influenced by speed and size of the 

Received signals vary in strength and 
time relationships. Strength is a func- 
tion of the spreading of the transmitted 
wave, absorption cn route and reflec- 
tivity of the medium which redirects 
the signal to the receiver. 

Time variations arise from the vector 
composition of a signal arriving by vari- 
ous paths. 

Tropospheric scattered fields in the 
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Hexcel glass-fabric honeycomb- long noted for its rigidity and excellent dielectric qualities— has a new use in Convair's B-58 

two big advantages in combatting heat in primary structures. 1-Hexcel glass-fabric honeycomb core reduces internal temperature 
by as much as 40°. 2-The glass-fabric sandwich presents a smooth surface for less air-friction. ..less heat. And, of course, the 
reduction in parts, (rivets, wing bracings, etc.), and improved structural efficiency through Hexcel Honeycomb sandwich construc- 
tion saved thousands of pounds in the total weight of the plane. New shapes and new ideas in honeycomb sandwich construction 
— the result of engineering and research cooperation between Hexcel Products Inc., and Convair— contributed to the success of 
the Hustler. Hexcel's laboratories and sales-engineers are at the aircraft industry's immediate service. 

E I — PRODUCTS INC. 

95 1-0 1st Street! Oakland" Calif ornia 

PLANTS: OAKLAND. BERKELEY. CALIF.: HA VRE DE GRACE. MARYLAND • SALES OFFICES: INGLEWOOD. CALIF.: FORT WORTH. TEXAS 





LOOK NO FURTHER 
FOR QUALITY... 


Bishop smoll diameter stainless 
steel tubing is not surpassed in 


It is not excelled in quality of 
starting stock ... in accurocy of 
I.D. and O.D. ... in dimensional 


When quality is of prime impor- 
tance, for hydraulic lines, for air- 


high quality steel tubing is indi- 
cated, look to Bishop for the 
finest ... at comparable prices. 


(.003" to .083" Wall) 
Nickel and Nickel Alloy Tubing 
(up to .625" O.D.) 


''\i ( J. BISHOP A CO. 
Jd i,' platinum works 


transhorizon range are 70 to 100 db 
below the signal attenuated only bv 
wave spreading, called “free space loss." 
The signal is highly reliable. 

Ionospheric scattering can approach 
frec-spacc strengths at all ranges, es- 
pecially global. They arc, however, 
unreliable, particularly in auroral re- 

F.fforts now are being made to apply 


scatter techniques to airborne communi- 
cations. Price of better reliability will 
be higher power requirements and diffi- 
cult antenna designs. As equipment 
and propagation reliability increase, mes- 
sage form assumes greater significance 
as a factor in efficiency of communica- 
tion. Because of this, form will be 
more important in minimizing interfer- 



COMMON HF 


ibjcctivc of project at Hughes 


Standardized Circuits Sought 
For Airborne Communications 


Dayton, Ohio-Program aimed at 
cutting the time and cost of designing 
new high-frequency airborne commu- 
nication systems, reducing obsolescence 
and easing maintenance problems has 
been launched by Wright Air Develop- 
ment Center’s Communication and 
Navigation Laboratory. 

The program, called Project Lost 
Chord, also marks the entry of Hughes 
Aircraft Co. into the airborne commu- 
nications field. 

Tlic concept behind Project Lost 
Chord is to develop a family of basic 
standardized circuits that can handle all 
present and contemplated future types 
of modulation. George H. Scheer, chief 
of the WADC Communications 
Branch, calls these basic circuits "com- 
mon RF translator components.” 
Items Included 

In the case of a transmitter they 
would include such items as: frequency 
standard, frequency synthesizer, power 
amplifier, intermediate frequency ampli- 
fier and power supply. These could be 
used with any desired terminal equip- 
ment (see sketch) to provide con- 
ventional AM, synchronous detection, 
suppressed-carricr single sideband, com- 


patible single sideband, radio teletype, 
digital communications, or other, 
Scheer says. When new modulation 
methods are developed it would only 
be necessary to design new terminal 
equipments, Scheer believes. 

By using this approach it should be 
possible to switch an airplane's HF com- 
munications quickly from SSB to AM, 
or any other desired mode of opera- 
tion. merely by substituting new ter- 
minal equipment, Scheer says. 
Modular Construction 

Each of the common RF translator 
components would be produced in mod- 
ular form in order to permit flexible 
form factor. This is similar to philoso- 
phies now in use in other USAF and 
Navy avionics equipment. 

The components which Hughes is de- 
veloping, in connection with another 
project, include a 1 kw power amplifier 
with linearity sufficient to permit SSB 
operation. Scheer says that Hughes ex- 
pects to deliver its Lost Chord com- 
ponents around mid-195S. 

If the program objective can be 
achieved, and Scheer believes it can, it 
should provide major economies. For 
example large quantities of the stand- 
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ardized modules can be obtained from 
multiple sources. Logistics and mainte- 
nance problems in HF communications 
would be cased. Furthermore, all-out 
efforts could be justified to make the 
common translator components ex- 
tremely reliable since they would be 
expected to enjoy considerable lon- 
gevity without obsolescence. 

Expansions, Changes 
In Avionics Industry 

General Electric has moved to inte- 
grate its airborne avionics activities un- 
der one dc]jartmcntal roof bv merging 
its Aircraft Products Dept.. Johnson 
City. N. Y.. into its Light Military Elec- 
tronic Equipment Dept. (LMEED), 
Utica. N. Y, The move will combine 
GE’s bomber defense activities in a 
single department. 

Tire fonner department moves down 
one notch in GE's organizational struc- 
ture to become the Armament and Con- 
trol section of LMEED. Another group 
at Coxsackie, N. Y., formerly part of 
APD, becomes the Spccialtv Heating 
Products section of LMEED. M. R. 
Johnson, former manager of engineer- 
ing at LMEED has been named man- 
ager of the new Johnson City operation. 
GE says the recent move will not result 
in appreciable transfer of personnel. 

Other recently announced changes 
and expansions in the avionics industry 
include: 

• Dynamics Instrumentation Co., South 
Pasadena, Calif., maker of electronic in- 
strumentation systems, has been ac- 
quired by Albcrhill Corp. and will 
operate as a division of the latter, main- 
taining its present name and location. 
George W. Downs has been appointed 
director of the new division. 

• Tripac Scatter Communications, Inc., 
Bethesda, Md„ is name of newly 

formed subsidiary of Tripac Engineer- 
ing Corp., also of Bethesda. New firm's 
members arc fonner employes of Page 
Communications Engineers where they 
participated in engineering and super- 
vision of installation of USAF's large 
scatter communications system. Sam- 
uel A. Jordan is president of new firm. 
Address is 4952 St. Elmo Ave. 

• Dynamics Corporation of America, 
New York, has acquired Radio Engi- 
neering Laboratories Inc. (REL), Long 
Island City. N. Y.. major manufacturer 
of tropospheric scatter communications 
and radio equipment. New acquisition 
will continue operation under present 
name and same management and per- 
sonnel as a wholly owned DCA sub- 

• General Electric has established new 
facility for testing complete aircraft 


ENGINEER OPPORTUNITIES AT RAYTHEON 



FLIGHT TEST READY TO START as Raytheon engineer conducts final check. 


Help design new coherent radar systems 
lor aircraft navigation and guidance 


Small project groups with full systems responsibility, working on 
the most interesting and advanced radar and navigational prob- 
lems of the day — this is the atmosphere at Raytheon’s Maynard 
Laboratory. 

A company with many engineer-managers— experienced execu- 
tives with young ideas— tends to create an exceptional environment 
for your professional development. Other Raytheon benefits: 
excellent starting salaries, regular reviews for merit increases; 
town or country living in beautiful New England. 

We now have opportunities for men at all experience levels in: 


CIRCUIT DESIGN 
ELECTRONIC PRODUCT DESIGN 
SYSTEMS ANALYSIS 
MAGNETIC COMPONENT DESIGN 


MICROWAVE DESIGN 
RELIABILITY ENGINEERING 
TEST EQUIPMENT DESIGN 
SPECIFICATIONS WRITING 


For more information on any of the above or other related fields, 
contact John J. Oliver, P.O. Box 87A, Raytheon Maynard 
Laboratory, Maynard, Mass. 


RAYTHEON MANUFACTURING COMPANY 
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electrical systems at Waynesboro, Va. 
New laboratory will be operated by per- 
sonnel from GE's Aviation and Defense 
Industries Sales Dept., Schenectady, 
N. Y., and will test electrical system 
components produced by company’s Di- 
rect Current Motor and Generator 
Dept., Eric. Pa., and its Specialty Con- 
trol Dept, at Waynesboro. 

• Glass-Tite Industries, Inc., Johnston, 
R. I., is name of new manufacturer of 
hermetic seals. Company address: 1591 
Atwood Avc. 

• H. K. Porter Co., Inc., New York, 
has acquired Federal Wire & Cable 


Co., Ltd.. Guelph, Ontario, Canada's 
fourth largest producer of wire and 

• Digitronics Corp., Long Island City. 
N. Y., is name of new company which 
will manufacture digital systems and 
components and serve as consultant in 
this field. Company's address: 35-10 
36th Ave. 

• Narda Corp., Mineola, N. Y. pro- 
ducer of microwave equipment, has ap- 
pointed Gene French Co., 120 San 
Pedro St., Albuquerque, N. M., as its 
sales and sendee representative in New 
Mexico, Arizona, Colorado and Utah. 



• Sylvania Electric Products, Inc., has 
started construction on new -10,000 
sq. ft. facility to house its Missill? Sys- 
tems Laboratory in Waltham, Mass. 
Completion is scheduled for October. 

• Mincom Division of Minnesota Min- 
ing and Manufacturing Co., makers of 
wideband magnetic tape systems, has 
moved to new quarters at 11701 Mis- 
sissippi Avc., West Los Angeles, Calif. 

• Microwave Associates, Inc., Burling- 
ton. Mass., has formed new research 
and engineering group to develop high 
power microwave switching devices. Dr. 
Lawrence Could heads new group. 

• C. P. Clare & Co., Chicago relay and 
switch maker, has merged with Uni- 
versal Products Co., New York, to be- 
come a wholly-owned subsidiary of the 
latter firm. C. P. Clare, founder, will 
continue as president and chairman of 
the board and also will serve on board 
of Universal Products. 

■ nmvp 
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► No Slow-Poke— Computer output 
printer capable of recording one million 
characters per minute has been devel- 
oped by Radiation, Inc., Melbourne, 
Fla., according to company president 
Homer R. Dcnius. Denius also reports 
a new high speed analog-to-digital data 
processing system capable of handling 
24,000 data samples per second. 

► Nose for Trouble— Raytheon is devel- 
oping both the bombing and naviga- 
tional radars to be used in the B-58 
Hustler, it reports. Company says it 
has responsibility for "the forward 10 
feet of the Hustler fuselage as well as 
other sections of the plane." 

► Transistor Sales Continue Gain- 
Semiconductor manufacturers sold 1.9 
million transistors in March, 2.7 times 
as many as in the previous March, to 
set a new all-time sales record. Dollar 
volume for March 1957 was S5.3 mil- 
lion, slightly under last March's figure 
which reflects lower unit prices. First 
quarter transistor sales totalled SI 4.6 
million. 

► New Business— New contract awards 
recently announced by avionics manu- 
facturers include: 

• Mack Electronics Div., Inc., Plain- 
field. N. J.. has received SI .6 million 
USAF contract for high power UHF 
transmitting equipment. 

• Sperry Gyroscope Co., Great Neck, 
N. Y., reports S3.4 million contract 
from Air Materiel Command for con- 
tinued production of its MA-2 automa- 
tic flight control systems used on the 
B-52. 
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X-13 Test Pilot: Before and After 


Contrast between the expressions on the face of Peter F. Girard, Ryan Acronautiv.il Co. chief test pilot, before first Ryan X-13 Vcrtijet 
conversion flight (left), and after (right), tell their own graphic story of the tensions a test pilot is subjected to. Conversion was success- 
fill (AW May 13. p. 29). 
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AERO COMMANDER proudly presents 
some of the pilots who fly the 
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How to keep informed on the 
part of 

your business 




You might call it the "with what” type — 

which dovetails the “how” of the editorial pages, 

Easy to read, talking yoiir language, geared 

specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 

job quicker, better — save your company money. 


bviously doing 
e you helpful information, 
e advertising pages, 



-the-job information, 
a wealth of data 
•t in products, 


You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your business. 
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Beckman 
Servomotor- 
Rate Generator 


Snug as two bugs in their 
unitized stainless steel 
housing, motor and generator 
work hand-in-hand on the 
same shaft ... to improve 
response characteristics of 
suffering servo systems. 

Where the trouble is in the 
dynamics of your system 
components, watch this 
purposeful pair roll up their 
sleeves and go to work. The high 
torque-to-inertia motor, for 
instance, responds quickly and 
accurately to error signals . . . 
with acceleration at stall up to 
100,000 radians/sec. Signal-to- 
noise ratio of the linear generator 
is 25:1 or better. Aiding and 
abetting each other in their 
dedicated mission, they'll operate 
continuously at stall and at total 
unit temperature from — 55°C 
to 200’C. 

Right now, our corrosion- 
resistant, completely encapsulated 
Servomotor-Rate Generators are 
available in sizes 11, 15 and IS. 
(We'll soon add size 8; 
eventually, other sizes.) We’ve 
got descriptive literature available 
too. It's data file 53B. 


Beckman'/ 

/ Helipot 

j Corporation 
Newport Beach, California 
a division of Beckman Instruments, Inc. 

Engineering representatives 
in principal cities 


CAB Accident Investigation Report 


Rapid Descent Caused Viscount 
To Lose Propeller, Board Finds 


A Trans-Canada Air Lines Viscount, 
CF-TGR, lost No. 4 propeller and a por- 
tion of the forward part of the No. 4 en- 
gine about 1353,' July 9. 1956, while in 
Bight near Flat Rock, Michigan. One pro- 

E eller blade passed through the fuselage, 
filing one ana injuring 5 of the 31 passen- 
gers. Of the crew, one stewardess suffered 
a minor head injury. An emergency landing 
was made at Windsor, Ontario, at 1402. 

HISTORY 

Trans-Canada Air Lines Might 304 of 
Julv 9, 1956, was a scheduled passenger 
flight between Chicago. Illinois, and Mont- 
real. Quebec, with intermediate stops at 
Toronto and Ottawa, Ontario. The crew 
consisted of Captain R. D. Smuck, pilot 
in command; Captain A, C. Adamson, first 
officer; and Stewardesses Rita Ann Tobin 
and Sheila Martha Thomson. Captain 
Smuck occupied the right seat in the cock- 
pit and was performing a route competency 
check of Captain Adamson. Earlier that 
day the aircraft had operated as Flight 303 
from Montreal to Chicago without event ex- 
cept for a reported radio irregularity which 
was corrected at Toronto. 

Flight 304 departed Chicago on an IFR 
flight plan at 1304 and climbed to its 
cruising altitude of 19,000 feet, in accord- 
ance with its ATC clearance. Cross weight 
of the aircraft at takeoff was 54.179 
pounds. 3,221 pounds below the allowable, 
and the load was properly distributed. 

At approximately 1345 in the vicinity of 
Mat Rock, Michigan, powerplant difficulty 
developed. During an emergency descent 
the No, 4 propeller broke loose and one 
blade passed through the fuselage, killing 
one person and injuring several others. The 
flight continued to Windsor. Ontario, where 
an emergency landing was made without fur- 
ther damage to the aircraft or injury to 
its occupants. Not until after landing did 
the pilots learn that a propeller blade had 
passed through the fuselage. 

According to the pilots the flight was 
routine until approximately 1345, at which 
time they noted a momentary drop in rpm 
of No. 4 engine, 200 to 300 below- the nor- 
mal cruise rpm of 13,600. Engine rpm re- 
turned to and remained normal for about 
five minutes, then No. 4 engine rpm was 
observed to increase rapidly to approximately 
13.900 or 14.000, Shortly thereafter and 
concurrently with attempting to feather the 
propeller, the overspeed increased appre- 
ciably and feathering attempts, using both 
the manual and automatic systems, were 
unsuccessful. 

During and following attempts to feather, 
the airspeed decreased, as did the sound of 


based on the '-’(-hour clock. 


the No. 4 engine overspeed. The crew in- 
creased power on the remaining three en- 
gines and with the resultant increase in air- 
speed, the sound of No. 4 engine indi- 
cated its rpm was rising. 

Because of this development an emer- 
gency was declared at approximately 1351 
and clearance to descend was obtained from 
the Traffic Control Center at Detroit. 
Power was reduced on Nos. 1, 2, and 3 en- 
gines. then an emergency descent was started 
and svas continued at nearly maximum 
airspeed. At some time during this phase 
of the descent the crew depressurized the 

At approximately 1353. at an altitude of 
about 9.000 feet, the No. 4 propeller broke 
loose and all four blades separated from the 
hub. One of the blades struck No. 3 en- 
gine. then passed through the passenger-oc- 
cupied portion of the fuselage. 

Descent was continued to about 3.000 
feet, where power was again applied to 
Nos. 1,2. and 3 engines. Tire ipm of No. 
3 engine did not go above 11,500 and the 
fire warning came on. Although no fire was 
observed, the engine fire procedure, which 
includes feathering of the propeller, was 
successfully accomplished. 

Parts Recovered 

Examination of the aircraft at Windsor 
revealed that the propeller and the front 
part of the No. 4 engine forward of the 
propeller reduction gear lax-shafts had broken 
aw'ay in flight. All of these parts were 
recovered in the vicinity of Flat Rock, 
Michigan. 

The path of one propeller blade passed 
completely through the oil cooler of No. 3 
engine and the forward portion of the 
passenger cabin. Major cabin damage oc- 
curred in the area of the two most forward 
rows of seats. A small piece of propeller 
blade that matched with the No. 2 blade 
was recovered from the cabin. The remain- 
ing propeller blades were found to be in- 
tact. 

The No. 4 engine rpm indicating system 
and propeller feathering system up to the 
point of separation of the nose case were 
checked and both functioned satisfactorily. 
Subsequent checks at Winnipeg of the in- 
dividual components which make up these 
systems showed them to be satisfactory. 

The No, 4 engine revelled evidence of 
oil starvation throughout. Investigation dis- 
closed that the driven bevel gear of the 
bevel box drive’ had suffered a fatigue 
failure and rotation of the drive was com- 
pletely disrupted. Laboratory study re- 
vealed the fatigue failure started on the load 
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side of one tooth. Other than the fatigue 
fracture, this tooth was relatively undam 
aged, whereas the teeth that remained in 
place on the gear exhibited gross damage. 

driven bevel gears and a laboratory study 
showed no manufacturing or metallurgical 
defects in this one. The bushing within 
which this gear rotates had turned and worn 
panel material away until its thrust face was 
.030" below the machined surface of the 

C nel on which the bushing flange normally 
ds. Damage resulting from the bushing 
turning in its panel precluded a determina- 
tion of why the bushing was initially al- 
low'cd to spin. The bushing flange was 

Displacement of the bushing resulted in 
a partial disengagement of the driven and 
driving bevel gears and thus altered the 
stresses in these parts. 

Prop Uncoupled 

The teeth of the high-speed pinion of 
the propeller reduction gearing were stripped 
to the extent that the propeller had become 
uncoupled from the engine. Discoloration 
front overheat was evident on the high-speed 
pinion and thrust bearing, with some dete- 
rioration having occurred to this latter part 

The forward edges of the teeth of the 
high-speed pinion were displaced forward ns 
the pinion progressively failed. The pro- 
pcllcr oil transfer housing, which is located 
just forward of the high-speed pinion, had a 
circular groove cut into its aft face. 

This groove mated with the deformed 
pinion teeth which, by measurement, inter- 
fered with the propeller oil transfer housing. 
The circular groove was of sufficient depth 
to intersect the internal oil passages. Three 
successive tests to determine the oil pres- 
sure axailable for feathering subsequent to 
the described damage resulted in 300 psi. 
250 psi. and 215 psi. 

The hub. with the propeller shaft, and 
the four propeller blades fell in five separate 
units and were found separately but in rela- 
tively close proxunitv to each other where 
they had fallen from the aircraft. The blades 
had pulled radially out of the hub bores, 
as evidenced by the shear pattern on the 
threads of the hub bore and on the blade 
retention nuts. All blades were intact ex- 
cept the previously reported tip portion of 
No. 2 which was found inside the fuselage, 
No irregularities of the propeller were evi- 
dent except for impact damage. 

The propeller control unit was function- 
ally tested, disassembled, and examined. 
All was normal except that the pressure 
switch setting was 345 psi. Tire specified 
setting is 460 plus or minus 20 psi. 

Weather conditions in the area of the 
accident were reported as ceiling estimated 
3,500 feet, broken. S.000 feet, overcast; 
visibility in excess of 15 miles; verv light 
rain showers. The crew reported that al- 
though cruise flieht was conducted above a 
cloud laver. breaks in the clouds permitted 
the entire descent to be made svith visual 
reference to the ground. 

ANALYSIS 

It was not possible to determine whether 
the momentary drop of 200 to 300 rpm 
in No. 4 engine had any connection with 
events that followed. 'Die initial os'erspeed 
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ENGINEERS . . . OUR FUTURE LOOKS GOOD! 

How about yours? 


Cessna’s steady, planned expansion is based 
on a healthy balance between commercial 
and military aircraft projects , . . and offers a 
reassuring potential for your career develop- 
ment and security. 

At Cessna, you’ll enjoy creative opportunities 
and engineering challenges without restric- 
tions. There are no dead-end streets for the 
man who sincerely wants accomplishments 
and advancement. An organization OF 
engineers . . . FOR engineering progress in 
aviation — Cessna can provide you a greater 
opportunity for your own personal security. 
Join Cessna and Grow with Cessna! 


Choose your assignments in * Airframe de- 
sign * Weight control * Power plant instal- 
lation (jet and reciprocating) * Airframe 
stress analysis * Jet propulsion * Production 
liaison * Technical illustration * Catalog & 
Maintenance writing * Engineering check- 
ing. Contact: Professional Placement Super- 
visor, Department AW. 


Cessna, 


CHITA, KANSAS 


102 


of No. 4 engine to 13,900 or 14,000 rpm 
undoubtedly occurred when the normallv 
fixed bushing turned and failure of tile 
driven bevel gear followed to the extent that 
rotation of the bevel bos drive was com- 
pletely stopped. At this stage of the engine 
difficulty the propeller could have been 
feathered. 

The fuel pump, oil pump, and propeller 
control unit are driven bv the bevel box 
drive. Following failure of' the driven bevel 
gear the engine was rotated with no pres- 
sure lubrication by the svindmilling action 
of the propeller while the blades were at 
the inflight fine pitch angle. 

It was during this interval that the ' ' ' 
speed pinion progressively failed and 
deformed so as to damage the propelk 
transfer housing, with the result that fcath 
ering oil at the required pressure could no 
be directed to the propeller; finallv, 
propeller became decoupled from tin 

No other reason for failure of the pro 
peller to feather was revealed bv the investi- 
gation. According to the crew the second 
overspeed occurred just as the first attempt 
was being made to feather the propeller. At 
this time, however, damage that precluded 
feathering had already occurred. 

The matter of an uncontrolled decoupled 
such as occurred in this instance 
been anticipated with respect to 
aircraft ana was not treated in 
Viscount training or manual material. 

However, the fact that the sound of over- 
speed decreased with decreased airspeed and 
increased with an increase in airspeed should 
have alerted the crew to the necessity for 
maintaining a moderate airspeed during the 
descent. Maintaining a low airspeed to re- 
duce rpm of an uncontrolled propeller has 
been for many years the basic procedure in 
use for reciprocating engine-propeller combi- 
nations and is widely known. Despite this, 
the captain ordered that an emergency 
descent be executed. 

The Board concludes that had a moderate 
airspeed been maintained, failure of the 
propeller as subsequently happened would 
not have occurred. 

Blade retention failure of the windmilling 
No. 4 propeller occurred when the aircraft 
was at approximately 9,000 feet altitude and 
at nearly the maximum permitted airspeed. 

According to information from the pro- 
peller manufacturer, based on the calculated 
blade retention strength and 
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expected under approximately the: 
stances. There were no indications of fan 
material or workmansh ' 

Failure to obtain po 
engine and the subsequ 
leveling off at the lower altitude were the 
direct result of damage inflicted by the No. 
2 blade of the No. 4 propeller when it 
became detached. 

FINDINGS 

On the basis of all available evidence the 
Board finds that; 

1. The aircraft 3nd both pilots were 
properly certificated for the flight 

able 1 


!. The aircraft w 

s to the amount and distribution 

weight. 

?. Weather was not a factor in this acci- 
I. The driven bevel gear bushing of the 


A lightweight skin section 5 feet by 3 
feet in compound contours. One side 
an airfoil, the other side a heat collec- 
tion grid of maximum conductivity 
through the skin. A tolerance of .010" 
on mating surfaces. 

This casting was produced by a 
unique foundry technique developed 
by the aluminum foundry of Morris 
Bean & Co. A rush schedule was met 
on prototypes, and the casting is now 
delivered in production quantities. 

If you seek new approaches on 
difficult-to-form access doors, fins, 
airfoil sections, leading edges, or other 
problem shapes, you should become 
acquainted with— 

Morris Bean & Company 
Yellow Springs 4, Ohio 
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Cusfom designed to fill special needs 
Standard units meet many requirements 
Send for brochure describing 
the Wickes custom 
and standard airport control 
tower units. 
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LIL — 
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I box drive t 
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drive then failed from fatigue. 

6. Failure of the bevel gear st 
tion of the fuel pump, oil pum; 
peller control u " 


7. The engine, without pressure lubrica- 
tion, was rotated by the propeller until the 
high-speed pinion failed, decoupling the 
propeller from the engine. 

8. Failure of the high-speed pinion so 
damaged the propeller oil transfer housing 




PROBABLE CAUSE 

The Board determines that the probable 
cause of this accident was the inflight sepa- 
ration of the No. 4 propeller as a result of 
excessive loads induced by a descent at too 
high an airspeed while the propeller was 
windmilling decoupled from the engine-and 
its rpm. was known to be uncontrolled. 

By the Civil Aeronautics Board: 

James R. Durfee 
Chan Gumey 
llamiar D. Denny 
G. Joseph Mine'tti 

SUPPLEMENTAL DATA 

Upon being notified of the accident on 
July 9, 1956, the Civil Aeronautics Board 
communicated with the Department of 
Transport of Canada and by mutual agree- 
ment between the Canadian and United 
States governments a joint board of inquiry 
was convened to investigate the accident in 
accordance with the separate requirements 
of the respective countries. 

Captain R. D. Smuck. age 40, held a valid 
Airline Transport Pilot License, No. AT 
510. issued bv the Canadian Government, 
He had a total of 9.714:58 flight hours since 
employed bv TCA, of wdtich 517:59 were 
in Viscounts, and was qualified to command 
Viscount aircraft. 

Captain A. C. Adamson, age 54. held a 
valid Airline Transport Pilot License, No. 
AT 111. issued by the Canadian Govern- 

""hc had a total of 9,975:59 flight hours 
since employed by TCA. of which 218:26 
were in Viscounts, and was qualified to 
command Viscount aircraft. 

Miss Rita Ann Tobin and Miss Sheila 
Martha Thomson were employed by TCA 
as stewardesses on August 4. 1954, and 
May 25, 1955. respectively. Both had re- 
ceived the usual training provided by TCA 
for cabin attendant personnel. 

Viscount aircraft CF-TGR. type 724. 
serial No. 55, was manufactured by Vickcrs- 
Amistrongs (Aircraft) Ltd.. Weybridgc, Sur- 
rey. England, and was delivered to Trans- 
Canada Air Lines on June 25, 1955. Its 
certificate of airworthiness. No. 4866, was 
currently effective. The aircraft had been 
flown a total of 2,586 hours. It was powered 
by four Rolls-Royce Dart 506 engines, 
equipped with Rotol R 139/4/20-4/17E 
propellers. 
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• Electronics Package Design 


Recent EE, ME 
Graduate Inquiries . 
Also Invited 



Laboratories and with the finest test, research 


Master’s Degree. Graduate Program also avail- 
evenings University of Wisconsin, 

ufacture and GM’s policy of decentralization 
creates individual opportunity and recognition 


THE ELECTRONICS DIVISION 

GENERAL MOTORS CORP. 

Milwaukee 2, Wis. 


NEEDED IMMEDIATELY 


AERODYNAMICIST 


FOR ADVANCEMENT, f 




CESSNA 


Send resume to Technical Placement Supervisor, 

Dept. AW, Cessna Aircraft Company, S800 East Pawnee Road, 
Wichita, Kansas 


AVIATION WEEK, May 27, 1957 


105 


EMPLOYMENT OPPORTUNITIES 


PRODUCTION DESIGN ENGINEERS FIND 

GENERAL ELECTRIC 
OFFERS TOP MEN 
IN THEIR FIELD 
THESE OUTSTANDING 
OPPORTUNITIES IN 
• JET ENGINES 


f ^ 


ll 5 " 

NO RUTS AT ROHR 

Engineers move fast on solid ground at Rohr ... no chance to 
get caught in a rut. We’re far too busy designing and building 
more and more major components for America’s leading airplane 
builders. Today, Rohr’s quarter-billion backlog includes 45% 
commercial contracts! 

AERODYNAMICS 

SPECIALIST 

COMBUSTION 

DEVELOPMENT 

SUPERVISOR 

Aggressiveness has made us the originator and world’s largest 
producer of ready-to-install power packages. In addition, we’re 
providing airframe companies with design and production of 
over 30,000 different aircraft parts. Design engineers who qualify 
at Rohr are on the move . . . up! 

Advance your job . . . enhance your joy of living . . . the Southern 
California way. If you are an experienced production design 
engineer, get the full facts promptly. Enclose resume today to 
J. L. Hobel, Industrial Relations Manager, Dept. 40 

PERFORMANCE 

ANALYST 

WORLD’S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 

f 

... 

iiffi 


PROFESSIONAL PLACEMENT 

CHULA VISTA, CALIFORNIA 

Also plants in Riverside, California a Winder, Georgia • Auburn, Washington 

GENERAL ^ ELECTRIC 
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New plant (225,000 square feet) now being built in a Milwaukee suburb. This and 
our present plant will bouse the ELECTRONICS DIVISION- Milwaukee 
of the General Motors Corporation. 

Your future is assured (if you can qualify) in this lovely cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict confidence— and you will hear 
from us by return mail. 


AC THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 

Milwaukee 2, Wisconsin Flint 2, Michigan 
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Mechanical Engineers 

are putting Electrons 
to Work at RCA 



. . . and now , mechanical engineers 
can help create RCA’s advanced 
airborne weapons systems 


Mechanical engineers are particularly essential in this field, for 
desired performance characteristics arc running into barriers of 
mechanical limitations. The men who can qualify will create the 
muscles and sinew that change electrical impulses into more 
powerful weapons forces. ..such as airborne fire control systems 
or airborne communications. It will take real engineering 
ingenuity to develop reliable mechanical equipment of the 
lightest weight to fit in the smallest space and function in 
extremes of environmental shock, vibration, cooling, humidity 
and altitude. 

Today, RCA has openings of interest for mechanical engineers 
with experience in: 

Vibration and stress analysis 
Electronic thermal design 
Precision mechanism design 
Electronic and hydraulic servo application 
Printed circuitry and transistor packaging 
Electronic equipment packaging 
Aircraft installation and structures design 
Environmental testing 



SALES ENGINEER 

OUTSTANDING OPPORTUNITY 
WITH NATIONAL COMPANY 
MARKETING UNIQUE 
ELECTRONIC EQUIPMENT 


Must be of executive calibre to 


Positions for both Junior and Senior Engineers . . . excellent 
opportunities for professional advancement . . . liberal benefits 
. . . Tuition Refund Plan for advanced education. 

To arrange personal interview, send resume to: 





Mr. Robert A. Wallace 
Engineering Personnel, Dept. Z-13F 
Radio Corporation of America 
Bldg. 10-1, Camden 2, N.J. 

World Leader in Electronics 


RADIO CORPORATION of AMERICA 


Defense Electronic Products 


contact top level personnel in 
Missile and Aircraft Industry. 
Experience in servo techniques 
preferred. 
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GENERAL ELECtkIC’S 
HEAVY MILITARY ELECTRONIC 
EQUIPMENT DEPARTMENT 


offers a finer 
family environment 
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Shoot For The Top! 

with 

Chrysler Missile Operations 

Detroit, Michigan 

WHATEVER YOUR GOAL IN ENGINEERING 
MISSILE OPERATIONS OFFERS CHALLENGING 
CAREER OPPORTUNITIES IN 

DESIGN 

LABORATORIES 

and 

MANUFACTURING 

for 

Engineers with Experience 

in 

STRESS • WEIGHT • MECHANICS 
HYDRAULICS • PLANT ENGINEERING 
QUALITY CONTROL • PNEUMATIC TESTING 
METALLURGY • AERODYNAMICISTS 
AEROTHERMODYNAMICISTS 
PRESSURE AND TEMPERATURE TEST PLANNING 
ELECTRO-MECHANICAL PACKAGING 
GUIDANCE AND CONTROL • ELECTRONICS 
TELEMETRY • INSTRUMENTATION 
ANTENNA AND TRANSFORMER ENGINEERING 

TOP 

CHRYSLER FRINGE BENEFITS 

These are positions in suburban Detroit, Michigan 

WATCH YOUR LOCAL NEWSPAPER'S 
CLASSIFIED ADS FOR WORD OF MISSILE 
OPERATIONS RECRUITERS IN YOUR AREA 

CHRYSLER CORPORATION 

Missile Operations, Personnel Dept. 
P.O. Box 2628, Detroit 31, Michigan 
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Openings as of May 27 


WHICH OF THESE 

18 CAREER POSITIONS at ARMA 

INTERESTS YOU MOST? 


Excellent starting salaries plus all the resort and ci 
advantages of suburban Long Island living. Moving 



Clip the job (or jobs) you're interested in and mail, with your 

mission. You'll receive a prompt reply, and your copy of 
"Your Engineering Career with Arma," full of detailed 
information about this company. 


jajFTAfjti 


Mr. Robert Burchcll 
Technical Personnel Dept. A-67-f 
Division American Bosch Arma Corp. 
Roosevelt Field, Garden Gty, L. I., N. Y. 
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EMPLOYMENT OPPORTUNITIES 


l-LEVEL OPENING FOR COUNTERMEASURES SPECIALIST 



SUPERVISOR 


GUIDANCE DESIGN GROUP 

This is a position of prestige and high responsibility with a lead- 
ng producer of guided missile and piloted aircraft in the South- 
vest. We'd like to hear from a tested professional with an M.S. 
>r Ph.D. in Electrical Engineering or Physics. Experience should 
nclude nine to twelve years in Missile Guidance or Weapons 
Systems including work on Inertial, RF, Infrared and related 

lesirable. Salary: open. Send detailed resume to: 

P-5179, Aviation Week, 
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GYRODYNE COMPANY OF AMERICA, INC. 

ST. JAMES, LONG ISLAND, NEW YORK telephone, st. james 2-636« 


THE 

CLASSIFIED 
SECTIONS 
of McGraw-Hill 
Publications 

can be used at small cost to an- 
nounce all kinds of business 
its or "opportunities" of in- 
:st to other men in the fields 
served by: 

American Machinist 
Aviation Week 
Business Week 
Chemical Engineering 
Chemical Week 
Coal Age 

Construction Methods and 
Equipment 
Control Engineering 
Electrical Construction and 
Maintenance 
Electrical Merchandising 
Electrical Wholesaling 
Electrical World 
Electronics 

Engineering and Mining 
Journal 

Engineering News-Record 
Factory Management and 
Maintenance 
Fleet Owner 
Food Engineering 
National Petroleum News 

Petroleum Processing 
Petroleum Week 
Power 

Product Engineering 
Textile World 

When you want additional em- 
ployees, want to buy or sell sur- 
plus used or new equipment, 
want additional products to 
manufacture — in fact, for al- 
most any business want — adver- 
tise it in the Classified Section 
for quick, profitable results! 

Classified 

Advertising Division 
McGraw-Hill Publishing Co., Inc. 
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CAREERS OPEN 


. . .for engineers looking 
a step beyond a “job” 

Mechanical, hydraulic, and electrical 
engineers are needed now to augment 
a new, but rapidly expanding group 
of missile ground handling equip- 
ment designers at Fruehauf Trailer 
Company. 

This is a rare opportunity to begin 
early and be in on the ground floor 
of a vigorous growth program, with 
a manufacturer established since 1914 
as the world’s largest builder of 
truck-trailers. 

There is a future and a career — 
not just a job — open to you if you 
are qualified. 



Send particulars to J. W. Trauernicht, Director of 
Personnel, Fruehauf Trailer Company, Detroit 32, 
Michigan, or in California to J. A. Kertson, Manager, 
Missile Products Division, Fruehauf Trailer Com- 
pany, 5137 S. Boyle, Los Angeles 58. 
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M. E. Schinkel, Advertising Monoger 

COLLINS RADIO COMPANY 


YOUR ORGANIZATION 


Is it complete? 

Are you expanding it? 
Making Replacements? 

Ihe moat suitable man or men available. 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 






DC-3 & C-47 

(CARGO) 

TWA 

AIRCRAFT LOW TOTAL HOURS AND LOW TIME 

“ TWA OVERHAUL 
LEEWARD AERONAUTICAL SALES, INC. 



MADDEN ^ PLAYFDRD 

■ass- rf&iC'iA/t. *)hc. 

DC-4's 


passenger & ca 


CONSTELLATIONS 

• Models— 1049G and 74! 

Ilv- i V passenger "0" TSOH Lodestars (EXEC) 

C jfjEr TWIN BEECHCRAFTS 

■‘fOr passenger & cargo FAIRCHILD C-82s 


AN HARDWARE & FITTINGS 


COUINS ENGINEERING CORPORATION 




For Immediate Sale 

ROYAL GULL AMPHIBIAN 

This Aircraft has been 
operated exclusively for 
one company — 270 Hrs. 




C-46F 


SEARCHLIGHT SECTION 


FORD “TRI-MOTOR" 

AIRPLANE 

Wasp 1340 Engines 

New CAA License 

New Exterior Paint 

New Interior 

Immediate Delivery 

Will Trade 

$47,600.00 


JACK ADAMS AIRCRAFT 

SALES, INC. 

Phone: EXpress 1-4436 

P. O. Box 5464 

MEMPHIS, TENNESSEE 


world’s fastest 
most complete 
service center 


UNUSUAL 

OPPORTUNITIES 
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NAVCO 




C-54-E 


OXYGEN EQUIPMENT 

SALES l SERVICE 

REGULATORS - MASKS - VA 


PORTABLES & CYLINDERS 

Z FIXED INSTALLATIONS 

GOVT. APPROVED REPAIR STATION 

EP AERO EL SEGUHOO, CALIFORNIA | 
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ENGINEERING MANAGEMENT = OPPORTUNITY AT MARQUARDT 


Every day, professional engineers are finding 
outstanding career development opportunities at 
Marquardt Aircraft. Because, at Marquardt, there 
is no engineer/barrier. 

Marquardt is guided by a management team with 
an engineering philosophy. 

This management team is familiar with, under- 
stands and respects the contributions of engineers. 

This engineering philosophy eliminates all traces 
of the engineer/barrier— that invisible manage- 
ment level beyond which engineers cannot advance. 


Professional engineers interested in joining a com- 
pany which offers this management team and this 
engineering management philosophy are invited to 
write that letter to Jim Dale, Professional Person- 
nel, 16555 Saticoy Street, Van Nuys, California. 


marquari 
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Paging Clampdown 

As a Frequent passenger of the airlines, 
it recently came to mv attention that the 
Air Transport Assn, lias reportedly adopted 
a policy binding on all its members pro- 
hibiting the paging by name of individuals 
in air terminals either for the purpose of 
alerting them to check in for scheduled 
flights or for other business reasons in 
which someone desires to pass a message 

It appears that this effectively places the 
airport public incommunicado — at least in 
those airports in which the public address 
svstem is controlled by the airlines. Al- 
though perhaps 1 do not understand all 
of the arguments in the case, it would 
seem that this is a move distinctly not in 
the interests of the general public since 
many personal or business emergencies arise 
in which it is very necessary that messages 
be given to persons at public transportation 
terminals. 

I am writing you with the thought that 
this matter might receive editorial atten- 
tion and discussion to aid in the develop- 
ment of a satisfactory solution. 

Sandia Corp. 

Sandia Base 

Albuquerque. N. M. 

(Paging ol passengers has not been so 
eliminated. ATA has adopted a resolution 
designed to minimize the number of pages 
per passenger in a move to diminish the 
"loud-speaker-nuisance." Policy is to men- 
tion the passenger’s name but once in each 
page lor any reason whatsoever. Unless it 
is urgent, each passenger — such as standby 
passengers — will be paged only once. This 
action probably was taken because of com- 
plaints of loud speaker noise and because 
a public address system that is in use con- 
stantly is practically ineffective. — Ed.) 

Explain. Please 

Anyone who read the original report in 
your magazine (March IS. p. 50) of the 
airline pilot who disregarded CAA clear- 
ance and the presence of other aircraft 
nearby to leave his assigned altitude against 
specific CAA instructions because of some 
superior right of having asked for a partic- 
ular altitude first, or having left LaGuardia 
first, or what other reason he may lias'e 
claimed, can only wonder just what Mr. 
Clarence N. Sayen, President of the Air 
Line Pilots Association, was trying to prove 
by his letter printed in your Mav 6 issue 
(p. 154). 

Just what justified the captain concerned 
to endanger the lives of his passengers and 
other people in the air nearby has not yet 
been publicly stated. Until some justifica- 
tion is presented, the public can justifiably 
wonder about the pilot’s qualifications and 
good judgment. Mr. Sayen is amazed that 
people wonder what justified the action. 
If sober people did not wonder there would 
be cause for concern. If the CAA people 
did not wonder and act as the circumstances 
justify they would be seriously derelict in 
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their responsibilities to the public. It is 
singularly notcffll that neither Mr. Sayen, 
nor anyone else, has presented for the pub- 
lic's information just what justification 

He hints at “emergency authority of 
pilots," Just what was the emergency? Mr. 
Sayen told of none, rather he implies that 
anyone who asks that question is narrow 
minded and denies the pilot the oppor- 
tunity to defend himself. It seems that he 
has seriously misjudged the public temper, 
because, as a rule, the public is fair and 
open minded if people give it a chance to 
he. but is rightfullv indignant with people 
who arc less than candid. 

Rather than let Mr. Saven's innuendo 
stand, why do you not give him the chance 
through your pages to fully and candidly 
state just what justification existed for the 
pilot's actions, as reported in your earlier 
publication, or else state just where that 
account was in error? 

Marvel M. Taylor 
San Francisco. Calif. 


Fair to Both Sides 

Three cheers for T. O. McClure! ! The 
only intelligent appraisal of the crew com- 
plement controversy to be printed publiclv 
(AW April 15, p. 150). 

And three cheers to you. sir, for present- 
ing both sides. 

Lyle C. Arthur. Jr. 

Might Engineer 

Grcenlawn, N. Y. 


LF Leadership 

I am writing to question a statement 
which you made on your CYTAC article 
which appeared in the April 1 5 issue of 
Aviation Week (p. 101). On the front of 
the article you have a box which is headed 
"LF For Common System?" In this box 
the second paragraph is: "This must appear 
ironical to l-.umpcaiis who urged the adop- 
tion of such systems 10 years ago when 
the U. S. was pushing VI IF rho-theta navi- 
gation aids for international adoption.’ 

Actually, these Laboratories published a 
paper in about 1945 called "Frequency 
Power and Modulation For Long-Range 
System of Navigation.” 

To the best of our knowledge and belief, 
this paper was the leader in determining 
the low-frequcncv trends which followed 
shortly thereafter. 

If you will reach Mr. Macintosh at the 
Federal Communications Commission. I 
believe he will tell you that it was this 
paper that led to the discussions at the 
International Telecommunications Union 
Conference at Atlantic City in 1947 which 


established the 90 to 110 kilocycle band 
for long-range navigation. Contrary to your 
statement, in 1945 aud 1946 and as late 
as 1947, the British were pushing not a 
low frequency system but Gee. This system 
operated at various frequencies around 40 
megacycles. 

’flie Dccca system which you probably 
had in mind was not considered until about 
a year later. 

Otherwise, congratulations on a fine 
article. 

P. C. Sandbetto 

Vice President and Technical Director 

Federal Telecommunications Laboratories 

Nntley, N. J. 

Carrier’s Design 

On p. 45 of vour April 15 issue (“Capital 
President Says Viscount Slandered by Com- 
peting Airlines"), you have credited Janitrol 
with licking the air conditioning problem 
for Capital in its Viscounts. While Janitrol 
docs provide the heating, it was Carrier 
Corporation’s specially designed air condi- 
tioning that surmounted the problem of 
sufficient cooling on the ground as well as 

Our engineers carefully designed this unit 
to meet space requirements and performance 
levels for cooling the pressurized cabin and 
pilots’ cockpit. The system comprises a 
small compressor beneath the forward cabin 
floor, two condenser coils in the wings, 
and an evaporator coil to the rear of the 

Mr. E. P. Pahnaticr, manager of our 
Transportation Department who has spear- 
headed the development of this system, 
stresses that the Viscount has an overhead 
air distribution system in contrast to previ- 
ous floor systems which worked satisfactorily 
for heating but not for cooling. 

A new design m compressors has just 
been completed, following extensive tests 
on our laboratory- mocktip of the Viscount, 
and will result in a weight saving of 70 lb. 
when they arc substituted for the ones now 

Since the Viscount order, Carrier has 
contracted to air-condition the Douglas 
DC-8 jet passenger airliner. This resulted 
in an entirely new design in aircraft air 
conditioning that culminated in what we 
call our "Mighty Mite.” 

This is as revolutionary for air condition- 
ing as the change in airplanes from pro- 
pellers to jets. 

Although its compressor “soups up” to 
supersonic speeds and provides cooling suffi- 
cient for seven average-size homes, the 
"Mighty Mite" system weighs less than 
the average male airplane passenger { 1 50 
lb. ) and its compressor is so light and com- 
pact it can be held in one hand. 

We hope you don’t mind us bringing 
the oversight to vour attention, but we arc- 
pretty high on the systems we ahead)' have 
developed and have great hopes for the 

Frank Burgmeier 
Publicity- Representative 
Carrier Corp. 

Syracuse, N. Y. 
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New Design Trends for 


Harvey Aluminum Extrusions 


To any experienced engineer or designer, aluminum extru- 
sions are a common commodity. You don't have to tell him 
that extrusions offer such advantages as ease of fabrication, 
design flexibility, etc. He knows that. What he wants to 
know now are the newest advances made possible by the 
extrusion process. 

Potential for new 
configurations and applications 

Typical new applications for Harvey Aluminum Extrusions 
are illustrated below. The design possibilities for aluminum 
extrusions nre now practically limitless. Large heavy press 
sections; unusually complex shapes; wide, integrally 
stiffened skin panels; solid, hollow, and stepped extrusions; 
and extra long thin sections can be obtained from Harvey 
in all aluminum alloys. Heat-treated shapes can be pro- 
duced in lengths up to 80 feet, weighing as much as 2,500 
pounds. The maximum circumscribing circle diameter prac- 


tical is 25K inches. For functional, structural, or decorative 
applications demanding custom design plus light weight, 
corrosion resistance, high strength, and a naturally attractive 
finish, Harvey Aluminum Extrusions are first choice. And 
remember, Harvey is traditional for high quality and service. 

Harvey Aluminum 
leads in extrusions 

Harvey's completely integrated facilities include a large 
complement of extrusion presses ranging in size from 1400 
tons to 12,000 tons, stretch-straighteners up to 3,000,000 
pounds capacity for lengths up to 105 feet, and the newest 
supporting and finishing equipment. 

If you have a problem with extrusions, thoroughly quali- 
fied Harvey specialists are always ready to help you improve 
your product. Write to Harvey Aluminum Sales, Inc., 
Torrance, California, or contact the nearest sales office listed 
under "Aluminum" in your classified telephone director)-. 



INTEGRALLY STIFFENED SKIN PANEL is 

produced in extra wide widths on heavy 
presses. Combination of skin and stiffeners in 
large panels minimizes machining, simplifies 
assembly, improves performance of aircraft, 
missiles, and military vehicles. 


DECK COOLING PANEL for aircraft 
carrier is extruded on heavy presses. 
Light-weight, water-tight aluminum 
panels circulate water to offset intense 
heat generated against deck in jet 
aircraft operations. 


STEPPED EXTRUSION for aircraft 
structural member eliminates 
machining and reduces assembly 
time. Aluminum part is lighter and 
stronger than outmoded built-up 
section formerly used. 


Making the most of aluminum . ..for everyone 


SY ALUMINUM S. 


H RVEY i 

^aluminum \ 


lltiroey is a leading independent producer of quality aluminum products m all alloys and sizes: Rod and bar, pipe, tube, hnlloio 
sections, press forgings, forging slock, impact extrusions, structurals, special shapes, extrusions, screw machine products and other 
aluminum products. Harvey is also producing similar items in titanium and steel. 



THE DOUGLAS 
El-66 DESTROYER 

Capable of carrying an 
H-bomb over long distances — or 
serving as The Tactical Air Command’s 
“aerial eye” in high altitude photo-reconnaisance, 
— the Allison-powered Douglas Destroyer 
is TAC’s multipurpose first-line bomber. 

Two Allison J71 Turbo-Jets, each producing more 
than 10,000 pounds’ thrust, give this bomber speeds of more 
than 600 mph with fighter response at maximum altitude. 

Allison engines are designed and built by 
America’s pioneer producer of turbine aircraft engines. 


ALLISON DIVISION OF GENERAL MOTORS — Indianapolis, Indiana 


w 


LUSON 


Prop-Jets and Turbo-Jets 





